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The  View  from  Here 


As  the  new  editor  oi  73,  I  would  like*  to 
tell  you  a  little  about  myself.  Although  I've 
hern  an  avid  amateur  since  my  high  school 
days,  it  took  an  army  radio  school  to  geL 
me  across  the  CW  hurdle  to  my  license. 
Since  that  first  license  in  Virginia  as 
K4RPVV,  I  have  operated  from  many  places, 
both  in  this  country  and  abroad*  My  latest 
call  is  W1DTY,  a  re-tread  that  hasn't  been 
seen  logged  since  before  the  big  war. 

My  electronics  background  in  the  military 
took  me  into  the  computer  industry,  but  the 
abundance  of  mechanical  doodads  took  me 
loo  far  away  from  electronics-  A  stint  as  a 
technician  in  aerospace  cured  that  and  ga\  i 
me  a  chance  to  work  intimately  with  the 
newest  in  electronics.  However,  electronics 
again  fell  by  the  wayside  when  I  was  pro- 
moted to  a  paper  shuffling  desk  job. 

To  keep  my  fingers  in  electronics,  and 
particularly  radio  communications,  I  began 
writing  for  73  and  teaching  electronics  part- 
time  in  a  junior  college*  Finally,  I  wrote  to 
Wayne  about  employment  at  73  —  I  was 
rewarded  with  the  opportunity  to  work  with 
the  staff  here  in  Peterborough, 

My  ham  interests  are  varied.  There  just 
isn't  enough  time  to  do  everything  I'd  like 
to  do,  I  like  to  design  and  build  my  own 
equipment,  experiment  with  new  VHF  and 
UHF  gadgets,  work  contests,  and  just  oper- 
ate in  general  Right  now  my  big  kick  is 
chasing  DX  on  all  bands  from  80  through 
10.  Give  me  a  shout  if  you  hear  me  on,  1*11 
be  glad  to  chew  the  fat  or  give  you  ;i  New 
Hampshire  contact  for  WAS.  You  VHF  ad- 
dicts will  have  to  wait.  I  put  up  a  beam  for 
six  but  a  windstrom  promptly  removed  a 
couple  of  elements,  and  the  New  Hampshire 
snow  is  not  conducive  to  tower  climbing. 

In  my  opinion,  and  yours  too  I  hope,  73 
is  the  best  bam  magazine  on  the  market.  We 
have  less  trivia  and  more  good  solid  techni- 
cal and  construction  articles  every  month 
than  Brands  X  and  Y  put  together.  If  you 
look  back  through  the  more  than  2000  arti- 


cles that  we  have  printed  in  the  past  six 
and  a  half  years,  you  udll  find  articles  on 
every  facet  of  ham  radio. 

I  will  strive  to  have  an  article  of  interest 
to  each  of  you  in  every  issue.  Don't  be  miffed 
if  we  miss  you  one  month,  there  aren't  that 
many  articles  written  on  some  topics. 

The  biggest  complaint  that  I  hear  centers 
around  late  delivery.  This  has  been  a  con* 
tinuing  problem  and  we  hope  to  have  it 
licked  in  a  few  months.  Our  present  schedule 
calls  for  a  magazine  every  three  weeks  until 
we  get  back  in  the  groove.  This  is  a  pretty 
tall  order  for  our  skeleton  crew,  so  if  we 
only  put  out  an  issue  every  three  and  a  half 
weeks,  please  bear  with  us— that's  still 
progress! 

In  the  coming  months  we  will  have  arti- 
cles on  field  effect  transistors,  integrated 
circuits,  and  microwaves  plus  features  on  an- 
tennas, VHF  and  mobile.  If  there  is  sufficient 
interest,  we  may  even  have  an  article  or  two 
on  electronic  bugging.  If  you  don't  see  your 
pet  project  covered,  let  me  know— better 
yet,  submit  an  article,  A  lot  of  ham  authors 
started  by  writing  for  73.  I'll  give  you  all 
the  help  I  can. 

If  you  get  up  to  New  England  on  your 
vacation  this  year,  make  a  point  of  putting 
Peterborough  on  your  route.  Although  you're 
apt  to  find  the  office  deserted  on  the  week- 
ends, there's  someone  here  from  Monday 
through  Friday,  Were  not  hard  to  find 
either,  just  look  for  the  towers.  The  very 
least  we'll  do  is  give  you  a  guided  tour, 
introduce  you  to  the  staff  and  try  to  sell 
you  a  life  subscription. 

If  you  can't  make  it  to  Peterborough,  look 
fur  me  at  the  conventions  and  harnfests. 
rime  doesn't  allow  me  to  make  all  of  them, 
but  I'll  try  to  get  to  as  many  as  I  can.  If 
you  don't  find  me  wandering  among  the  ex- 
hibitors booths  or  at  one  of  the  technical 
sessions,  try  the  snack  bar,  I've  been  known 
to  buy  a  round  of  coffee. 

Jim,  WIDTY 
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NEW  from  International 


SINGLE  SIDEBAND 

9mc  EXCITER-DRIVER 
50-54mc  MIXER-AMPLIFIER 

The  SBX-9  Exciter-Driver  and  the  SBA-50  Mixer-Amplifier 
provide  the  perfect  combination  for  50-54mc  SSB  operation. 
Performance,  versatility  and  reliability  are  incorporated 
into  this  new  SSB  pair.  A  tremendous  value  at  a  low  price! 
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Model  SBX-9 


Model  SBA-50 


SPECIFICATIONS: 

»       SPECIFICATIONS: 

Exciter-Driver  9mc 

•       Mixer-Amplifier  50-54mc 

Tubes j 

6BH6  Oscillator 

•       Tubes:        6U8A  Oscillator-Mixer 

12AX7  Audio 

I                          12BY7A  Amplifier 

7360  Bai  Modulator 

m                         6360  Linear  power  amplifier 

6BA6  RF  Amplifier 

«       Drive:         Requires  9mc  sideband  signal 

Filter; 

Four  crystal  half  lattice 

•                         from  SBX-9 

Carrier  Suppression  45db  min. 

•      Output:      SSB  single  tone  10  watts 

Unwanted  SB  Atten,40db  min. 

•       Controls:    On-Off  Power 

Output: 

Provides  voltage  drive  for 

*                        PA  Grid  Tune 

mixer  such  as  SBA-50 

#                        PA  Plate  Tune 

Controls: 

Carrier  Balance 

m                        PA  Load  Tune 

Microphone  Gain 

•                           Metering  Switch 

Test  Switch 

•       Metering:  Oscillator 

USB-LSB  Switch 

•                          9me  Drive 

Metering: 

RF  output  for  balance 

•                          Buffer  Grid 

adjust.  Two  sensitivity 

I                          PA  Grid 

ranges  available  with 

#                           RF  Out 

front  panel  switch. 

#       Crystals:    Three  positions,  uses  3rd 

Misc: 

Relay  included  for  pustvto-talk 

•                         overtone  41-45mc  range. 

operation,  Crystals  for  upper 

m                         Crystal  frequency  =  final 

and  lower  sideband  included. 

*                          frequency  — 9mc 

Requires  high  impedance  microphone. 

m       Misc:          Accessory  socket  provided  for 

For  operation  on  117  vac  60  eye 

e  power. 

m                         connecting  keying  circuit  to 

$125.00 

•                         SBX-9.  Comes  with  three  crystals. 

Specify  frequency  when  ordering. 

9     ■■    A   .«■.      .B     a»     jk     £     b     « 

Order  direct  from 
mat  Crystal  Mfg.  Co. 
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Asks . . .  How  do  you  rate  a 
tower  when  the  stories 
all  sound  the  same? 

There  is  a  one-word  answer  — 
PERFORMANCE! 
ROHN  TOWER  performance  has 
made  it  the  top  name  in  the 
industry.  Wherever  you  go  — 
worldwide  —  you  find  ROHN 
TOWERS  -  CATV,  microwave, 
communications,  broadcast, 
home  TV  and  amateur  —  with 
complete  accessories,  lighting, 
microwave  reflectors  and  equip- 
ment. ROHN  TOWERS  -  the 
accepted  standard  — recognized 
as  the  towers  that  provide 
strength,  durability,  ruggedness, 
appearance,  design,  adaptabil- 
ity and  prestige.  ROHN  popu- 
larity rests  on  these  factors: 

•  Computer  Analysis  &  Engineering 
Design  •  Manufacturing  •  Warehous- 
ing •  Turnkey  Tower  Erection  •  Com- 
plete Lines  of  Accessories 

Representation  and  Distribution 
Worldwide 

For  further  information  contact 


® 


ROHN 

Home  Office 

P.O.  Box  2000,  Peoria,  Illinois  61601 

Ph,  309  637-8416  TWX  309/697-1488 
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Never  Say  Die 

Wanted:   Involvement. 

Thousands  of  amateurs  govern  their  work 
and  their  very  lives  by  the  movements  of 
DXpeditions.  When  Gus  was  scheduled  to 
he  on  from  some  rare  spot  thousands  of  desks 
were  empty  until  the  contact  was  made. 
The  DXers  are  keen  and  dedicated.  You 
really  couldn't  ask  for  more  in  involvement. 

Other  thousands  of  amateurs  and  equal  1> 
involved  in  traffic  handling  and  the  traffic 
nets.  Others  are  hung  up  on  ham-RTTY  or 
ham-TV.  Others  devote  years  to  a  moment 
or  so  on  moonbounce.  Tremendous  dedica- 
tion .  •  .  involvement. 

This  is  good,  I  think. 

One  whole  big  segment  of  the  ham  popu- 
lation is  almost  impossible  to  lure  outside 
the  workshop.  They're  building  things.  They 
don't  want  to  operate  ...  to  send  messages 
.  .  .  a  lot  of  the  time  they  don't  even  want 
to  go  to  dinner  or  bed.  Involvement, 

Great! 

A  few  fellows  are  all  whipped  up  in  the 
politics  of  ham  radio.  Some  run  for  ARRL 
offices  and  are  deeply  involved  in  the  League 
and  its  workings.  Others  are  generating  tre- 
mendous quantities  of  sweat  over  the  Certi- 
ficate Hunter's  Club,  the  Amateur  Radio 
Editor's  Association,  and  the  like. 

But  ham  radio  is  not  DXing,  or  traffic  han- 
dling, or  the  ARRL,  QSL'ing,  AREA,  or 
building  gear.  Ham  radio  is  all  of  these  put 
together,  plus  all  other  facets  of  our  hobby. 
It  is  the  total.  And  here  is  where  we  most 
desperately  need  involvement.  Each  aspect 
of  our  hobby  has  plenty  of  support,  but  the 
lack  of  fellows  interested  in  the  future  of 
the  total  may  be  our  undoing. 

Is  there  anything  that  can  be  done  about 
this?  Ham  radio  is  in  reality  not  one  hobby, 
but  a  whole  group  of  hobbies  and  it  takes 
an  unreconstructed  idealist  to  fight  for  some- 
thing that  he  personally  isn't  particularly 
interested  in.  You  don't  see  manv  DXers  in 
there  battling  for  reason  on  the  splitting  of 
the  two  meter  band,  The  traffic  men  couldn't 
care  less  about  what  is  or  is  not  a  new 
country.  And  so  it  goes  .  .  .  with  the  result 
that  there  is,  essentially,  no  individual  ama- 
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for  the  ham  with  a  CODAX    Keyer  ! 
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CODAX 

UTOMATIC  KEYER 
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SPEED 


MODEL  361 


A  leadpipe  cinch,  in  fact,  to  send  GW  the  solid  way  he 
likes  to  copy  it...  rapid,  readable  and  rhythm -smooth. 


Feather-touch  double  paddle  automatically  timed  for 
5  to  50  WPM.  Operates  block  grid  or  into  mike  jack 
for  VOX  CW  on  either  sideband.  Monitors  the  signal, 
too! 


A^A^fA 


WATERS 

MANUFACTURING  INC. 

WAYLAND,    MASSACHUSETTS 


Canadian    Hams:    You    May    Now    O^der    Direct    from    M.    J.    Howard    A    Co..    Ltd..    (300   Carting    Ave..    Ottawa,    Ontario 


Stan   Podger  VE3DNR 
55   Gradwell    Drive 
Scarborough,  Ontario 
\j&  nao  a 


The  Quad -Quad -Quad 


Sixteen  three-element  quads  for  two  or  sixteen  nine-ele- 
ment quads  for  432  provide  a  very  impressive  antenna  and 
signal 


What  in  devil  is  a  quad-quad-quad?  For 
that  matter,  what  is  a  quad? 

There  are  two  common  uses  for  the  word 
"quad"  as  applied  to  antennas.  When  we 
put  up  four  antennas  in  a  square  forma- 
tion, we  say  that  we  have  a  quad  of  an- 
tennas. We  may  have,  for  example,  a  quad 
of  10  element  yagis,  for  a  total  of  40  ele- 
ments. The  other  use  of  the  word  applies 
to  quad  elements,  A  quad  element  is  a 
square  of  wire,  or  tubing,  which  usually 
has  a  perimeter  of  1  wavelength. 

If  you  make  four  yagis  with  quad  ele- 
ments and  mount  them  in  a  square  forma- 
tion, you  have  a  quad  of  quads,  or  a  quad- 
quad.  Doug  DeMaw  described  such  an  an- 
tenna in  the  May  1964  issue  of  73.  If  you 
put  up  four  quad-quads  in  a  box  forma- 
tion, you  have  a  quad  of  quad-quads,  or  a 

quad-quad-quad.  Such  a  monster  is  the  sub- 
ject of  this  article. 

In  the  summer  of  1964,  I  had  the  booms 
drilled  and  the  elements  cut  for  four  8-eIe- 
ment  yagis.  Just  before  buying  the  tubing 
to  mount  the  yagis,  I  overheard  Russ, 
K2KGN,  extolling  the  virtues  of  his  quad- 
quad,  on  2  M.  A  bit  of  calculation  revealed 
that  it  would  cost  less  to  start  again  from 
scratch  and  build  a  quad-quad,  than  to 
finish  the  yagis.  The  fact  that  no  one  else 
had   a   quad-quad   in   Metropolitan  Toronto 


settled  the  matter.  You  can't  do  better  than 
your  buddies  if  you  do  what  they  are  doing. 

In  making  the  quad-quad,  my  first  mis- 
take was  the  use  of  aluminum  clothesline 
wire.  It  sure  is  nasty  stuff  to  solder.  My 
second  mistake  was  the  use  of  open  wire 
feeders.  Open  wire  is  nice  if  you  can  keep 
the  wires  parallel  and  you  live  where  there 
is  no  rain  or  snow. 

In  spite  of  its  deficiencies,  the  antenna  per- 
formed fairly  well,  when  the  feeders  were 
not  shorted. 

The  advantages  of  the  antenna  are  low 
cost  and  small  size  for  the  gain  achieved. 
The  elements  have  gain  over  straight  di- 
poles,  because  they  are  really  two  half  waves 
spaced  a  quarter  wave  apart.  This  allows 
you  to  use  shorter  booms  for  a  given  gain, 
With  three  elements,  the  boom  is  so  short 
that  you  can  support  the  boom  behind  the 
reflector.  This  keeps  the  supporting  struc- 
ture out  of  the  antennas  field,  which  is 
always  good.  It  also  allows  you  to  mount 
half  of  the  array  below  the  top  of  the  tower, 
since  the  tower  will  be  behind  the  reflec- 
tors. With  the  center  of  the  array  right  at 
the  top  of  the  tower,  there  is  no  need  for 
a  long  strong  mast  to  carry  the  whole  weight 
of  the  array  in  a  strong  wind.  Only  2  inches 
of  my  mast  is  between  the  tower  and  the 
bottom  of  the  mounting  plates  at  the  cen- 
ter of  the  array. 
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The  quad-quad-quad   array  at  VE3DNR,   This   antenna    has  sixteen   three-element  quads   on   two   meters  and 
sixteen   nine-element  quads   on   432    MHz. 


Designing  the   beast 

After    T    had    the    quad-quad    up,    Russ, 
K2KGN,  put  another  bug  in  my  brain.  How 


about  16  quads?  At  first  it  seemed  almost 
impossible  for  me.  After  months  of  thought, 
during  the  winter  of  1964-1965,  the  diffi- 
culties   disappeared    one   by    one,    Measure- 
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ments  and  construction  were  done  during 
the  summers  of  1965  and  1966, 

When  you  start  thinking  about  a  quad- 
quad-quad,  you  soon  realize  that  the  spac- 
ing between  yagis  will  be  small,  or  the 
beast  will  be  awfully  big.  A  little  more 
thought,  with  much  calculation,  reveals  that 
this  beast  could  also  be  awfully  heavy.  One 
of  my  early  designs  had  a  calculated  weight 
of  120  pounds. 

You  must  fight  excessive  weight  as  you 
would  when  building  an  aircraft.  You  would 
be  surprised  at  the  weight  of  such  things 
as  coax.  The  final  design  has  a  calculated 
weight  of  54.4  pounds,  including  the  mast 
and  mounting  plates.  It  is  so  light  that  I 
can  lift  it  by  the  mast  and  remove  the 
rotor,  which  is  mounted  inside  the  tower. 
The  mast  rotates  in  a  collar  at  the  top  of 
the  tower,  so  it  is  not  necessary  to  hold 
it  from  going  sideways, 

I  wanted  to  avoid  mounting  the  booms 
cantilever  style,  but  I  still  wanted  to  have 
the  supports  behind  the  reflectors.  The  solu- 
tion was  to  extend  the  boom  on  the  back 
side  of  the  supporting  tubing,  and  to  put 
some  sort  of  counter  weight  on  that  end. 
A  nine-element  quad  for  432  MHz  has  the 
same  weight  as  a  three  element  quad  for 
144  MHz.  So  it  was  decided  to  put  a  144 
quad  on  one  end  of  each  boom  and  a  432 
quad  on  the  other  end,  The  result  would 
be  sixteen  3-element  quads  for  144  and  six- 
teen 9-element  quads  for  432, 

The  result  had  to  be  as  small  as  possible, 
so  it  was  necessary  to  redesign  the  quads 
to  reduce  the  size.  On  the  144  quads,  I 
found  that  I  could  bring  the  reflectors  with- 
in 14"  of  the  driven  element  without  chan 
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view   of    an    individual    quad    from    the    quad- 
-quad    array.  The   nine-element  432   quad   is   on 

eft;    the    three    element   2    meter    quad    on    the 


ing  the  gain  appreciably*  The  reflector 
length  was  tuned  for  the  minimum  received 
signal  off  the  back.  The  director  was  not 
at  all  critical.  As  near  as  I  could  measure 
it,  the  gain  of  one  quad  was  8  to  10  dB 
over  a  dipole*  The  front-to-back  ratio  was 
about  14  dB  and  there  is  a  null  off  the 
side,  as  is  usual  with  quad  elements. 

The  design  was  actually  done  at  145  MHz, 
to  cover  144  MHz  to  145.5  MHz*  Antennas 
usually  cover  more  megahertz  below  the 
design  frequency  than  above.  When  I  refer 
to  the  144  quads,  I  mean  the  ones  designed 
for  the  2  M  band,  not  just  144  MHz. 

With  the  432  quad  directors,  I  used  the 
idea  of  a  slow  wave  structure  consisting 
of  five  equal  elements  with  matching  ele- 
ments at  each  end.  This  was  described  by 
Lor  en,  K7AAD,  in  the  May  1965  issue  of 
the  VHFER.  The  432  quads  had  measured 
gains  of  14  to  15.5  dB. 

Measurement 

The  measurements  on  the  individual  quads 
were  performed  indoors.  Many  will  look 
with  disdain  on  such  an  idea.  The  main 
dangers  would  seem  to  be  the  reflections 
from  the  surroundings  and  the  effect  of  the 
surroundings  on  the  impedance.  It  was  neces- 
sary for  me  to  put  my  hands  very  near 
to  the  quads  in  order  to  change  their  gain. 
I  also  observed  deep  nulls,  which  would  tend 
to  indicate  that  the  reflections  were  not 
very  serious.  The  room  was  not 
was  a  second  floor,  unfurnished, 
non-metalic  insulation. 

One  advantage  of  the  quad  is  that  it  is 
only  a  quarter  wave  wide.  Therefore,  it 
does  not  come  as  close  to  obstructions  as 
would  an  antenna  with  ordinary  dipoles. 
This  would  make  indoor  measurements  more 
feasible  with  the  quad  than  with  the  vagi 
with  straight  elements. 

Measurements  were  made  using  the  quad 
as  a  receiving  antenna.  A  signal  generator 
was  connected  to  a  dipole  and  a  super- 
regenerative  receiver  was  connected  to  the 
quad,  through  100  feet  of  RG-58/U  cable. 
There  was  about  15  feet  between  the  two 
antennas. 

The  idea  of  using  a  super-regen  was  to 
get  a  sensitive  indication  of  when  there  was 
a  change  in  signal,  With  a  large  signal 
present,  the  super-regen  is  very  insensitive 
to    changes    in    signal    levels.    On    the   other 
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hand,  at  the  receiver's  threshold,  very  small 
changes  in  signal  can  be  detected.  So  the 
attenuator  on  the  signal  generator  was 
varied  so  that  the  signal  could  barely  be 
detected  in  the  receiver.  This  gave  a  sensi- 
tive indication  of  when  the  quad  was  made 
better  or  worse* 

The  idea  of  using  cheap  and  dirty  RG- 
58/ U  for  measurements  also  comes  from 
Loren,  K7AAD,  in  the  May  1965  issue  of 
the  VHFER.  Tuning  an  antenna  for  the  best 
SWR  does  only  part  of  the  job.  A  dummy 
load  gives  a  fine  SWR,  but  it  makes  a 
lousy  antenna,  What  we  want  is  the  maxi- 
mum signal  in  a  50  ohm  load  attached  to 
the  antenna,  in  the  receiving  case,  A  lossy 
piece  of  coax  gives  its  characteristic  impe- 
dance at  one  end,  no  matter  what  is  at  the 
other  end.  So  100  feet  of  RG-58/U  at  145 
MHz  will  show  approximately  50  ohms  to 
our  quad,  no  matter  how  lousy  the  receiver's 
input  impedance  is. 

When  we  have  adjusted  our  antenna  for 
the  maximum  received  energy,  there  is  no 
more  that  we  can  do*  SWR  or  no  SWR, 
our  antenna  is  putting  out  as  much  signal 
into  a  50  ohm  load  as  it  can.  So5  I  don't 
know  what  the  SWR  of  this  antenna  is, 
and   I   don't   care.    I   have   done   the  best   I 


can 


Characteristics  Of  quads 

There  are  several  features  of  the  quad 
which  should  be  noted.  The  square  quad, 
with  sides  at  the  top  and  bottom,  works 
better  than  the  diamond  quad,  with  corners 
at  the  top  and  bottom.  The  difference  is 
not  large,  but  it  is  measurable. 

As  shown  on  Fig-  1,  a  current  maximum 
will  be  wherever  you  feed  the  quad.  Since 
the  quad  is  1  wavelength  around,  the  op- 
posite side  will  have  the  other  current  maxi- 
mum. This  puts  the  current  minima,  and 
the  voltage  maxima,  half-way  between.  With 
a  square  quad,  the  voltage  maxima  are  in 
the  centers  of  the  vertical  sides.  With  the 
diamond,  the  voltage  maxima  are  at  the 
side  corners.  Since  it  is  convenient  to  have 
the  spreaders  supporting  the  corners,  the 
diamond  has  supports  at  its  voltage  maxima. 
Unless  these  supports  are  high  quality  in- 
sulators, and  therefore  expensive,  you  lose 
quite  a  bit  of  power  in  the  supports.  The 
square  quad  has  its  supports  away  from 
the  voltage  maxima,  and  is  therefore  more 
efficient* 
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Fig.  t.  The  current  and  voltage  maximums  in  square 
and  diamond  quads.  The  square  quad  Is  slightly 
more  efficient  that  the  diamond  version  because  the 
supports    are    away  from   the    voltage    maximums. 


For  reasons  which  are  a  mystery  to  me, 
it  seems  better  to  solder  the  directors  and 
reflectors  at  the  current  maxima.  The  op- 
posite seems  more  logical  to  me,  but  my 
measurements  clearly  indicated  this  fact. 
Horizontally  polarized  quads  should  have 
their  directors  and  reflectors  soldered  at  the 
top  or  bottom. 

The  quad  seems  to  be  fairly  sensitive  to 
polarization*  Rotating  the  quad  on  the  axis 
of  its  boom  by  90°  produces  a  large  change 
in  the  signal  received.  This  is  reasonable 
because  the  vertical  sides  of  a  quad,  fed 
at  the  top  or  bottom,  have  currents  flow- 
ing in  both  directions.  This  would  cancel 
the  vertically  polarized  signal 

The  quad  seems  to  be  quite  happy  with 
unbalanced  feeders.  Measurements  were 
made  with  a  432  quad  fed  with  50  ohm 
coax  straight  and  with  a  1/1  balun.  The 
difference  could  not  be  measured.  I  was 
quite  happy  to  save  the  weight  of  the 
baluns. 

I  can  guess  at  the  reason.  With  an  ordi- 
nary dipole,  the  side  connected  to  the  braid 
of  the  coax  is  connected  only  to  ground* 
It  may  get  some  signal  from  the  other  half, 
but  it  is  operating  at  a  disadvantage.  With 
a   quad,  all  of  the  element  is  connected  to 
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the  inner  conductor,  since  the  element  is  one 
piece  of  wire.  It  would  seem  that  the  quad 
element  would  be  happier  operating  as  an 
unbalanced  antenna  than  would  an  ordinary 
dipole. 

I  see  no  reason  to  believe  that  there  will 
be  less  fading  with  a  large  antenna.  Al- 
though it  is  true  that  a  signal  will  be  re- 
ceived even  if  one  quad  is  receiving  noth- 
ing, it  is  also  true  that  all  the  quads  could 
be  receiving  something,  but  they  could  can- 
cel each  other*  To  me,  one  QSB  situation 
seems  as  likely  as  the  other. 

If  you  want  diversity  reception,  you  must 
feed  the  signals  from  more  than  one  an- 
tenna to  more  than  one  receiver,  and  add 
the  audio  signals,  Only  at  audio  frequencies 
can  you  keep  the  signals  from  the  various 
antennas  in  phase,  The  16  quads  would  seem 
to  be  good  for  a  four  channel  diversity 
system.  You  could  have  the  four  quad-quads 
polarized  horizontally,  vertically  and  at  the 
two  45°  angles. 

Construction 

To  save  weight,  the  elements  were  made 
of  #14  wire  instead  of  the  #10  used  by 
Doug  DeMaw,  This  may  account  for  his 
superior  front-to-back  ratio.  #10  wire  for 
only  the  reflectors,  which  seem  to  be  the 
most  critical  elements,  may  be  a  good  idea. 
The  spreaders  were  made  of  M"  dowel  in- 
stead of  %". 

The  position  of  the  holes  in  the  booms 
are  specified  by  Fig  2,  The  booms  were 
drilled  with  J£"  holes  so  that  the  spreaders 
could  be  passed  through  the  booms.  This 
saves  the  weight  of  the  circular  hubs  that 
Doug  used.  The  booms  are  very  thin.  There 
is  danger  that  you  will  bend  the  booms 
where  the  holes  are  drilled,  I  bent  one  while 
installing  the  antenna.  Since  an  individual 
quad  is  light,  it  cant  do  much  damage  if 
it  falls.  Therefore,  we  can  take  the  chance 
that  we  have  made  the  booms  too  thin. 

It  looks  much  better  if  you  can  make 
the  holes  in  the  boom  line  up;  it  looks  less 
of  a  mess  to  the  neighbors  if  the  elements 
are  in  a  line.  A  drill  press  is  handy,  but 
you  can  do  a  fair  job  with  an  ordinary 
electric  drill.  I  doubt  that  perfect  align- 
ment will  improve  the  electrical  properties 
of  the  antenna. 

The  size  of  the  elements  have  been  given 
by  specifying  the  lengths  of  the  spreaders  in 
Fig.  2.  If  the  wire  is  under  a  bit  of  tension, 


you  will  come  very  close  to  getting  the  right 
perimeter  every  time.  Even  if  the  wire  does 
not  form  a  perfect  square,  the  perimeter 
comes  out  roughly  the  same  if  the  spreaders 
are  the  right  lenght.  The  dimensions  are 
not  very  critical.  If  you  try  to  make  the 
distance  between  the  holes  on  the  spread- 
ers accurate,  you  should  have  more  than 
enough  accuracy* 

Before  putting  the  spreaders  through  the 
boom,  you  will  find  that  you  must  file  the 
holes  in  the  booms.  If  you  file  the  hole 
only  enough  to  get  the  spreader  in,  you 
will  need  no  adhesive  to  keep  the  spreader 
centered  in  the  hole-  It  is  easier  on  the 
nerves  if  the  spreader  stays  put  while  you 
are  trying  to  put  the  wire  in  place. 

The  booms  are  put  through  M"  holes 
in  the  supporting  tubing.  Therefore,  you 
can  only  wire  the  quad  on  one  end  of  the 
boom  before  putting  the  boom  in  the  /£" 
hole.  Since  the  432-MHz  quads  have  three 
times  as  many  elements  as  the  144-MHz 
quads,  you  will  naturally  make  the  432 
quads  first.  You  want  to  string  as  many 
elements  as  possible  before  getting  the  booms 
involved  with  the  supporting  tubing, 

The  ends  of  the  spreaders  were  painted 
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CABLE  "A"  ■  SMALL    SOjl  CABLE  (TfMES  MT5-50J 


I  M64-7/SflUT  f4S  MHz 
5/2  A (54-1/2")  AT  432  MH* 


CABLE  V- MALL  50  *   CABLE  (TIMES   MT5-SQ)     f5MA^^|  ^  4^2  MH, 
CABLE  t%  LARGE    SO  si  CABLE  (TIMES  MT4-50* 

Fig.  3.  Cable  assembly  required  for  feeding  the 
quad-quad-quad;  all  the  sections  of  the  cable  as* 
sembly  are  made  from   low-loss  50  ohm  coaxial  line. 
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CABte    A   -  SMALL    log  jl  CABLE  (RG"$2AA» 


V4  A  {35-1/2")  AT  145  MHl 
W4  A  (74-5^8")  AT  432  MHi 


CASU    B"-  LARGE  50  jv  CABLE  f  TIMES   MT4-50)  ANY    LENGTH 

Fig*  4*  Cable  assembly  for  feeding  a  four  quad 
quad-quad:  this  assembly  uses  both  100  ohm  and 
50  ohm  coaxial  line  to  obtain  the  proper  impedance 
transformation  to  the   main   50  ohm   coaxial   line. 


with  General  Cement's  Liquid  Tape  to  cover 
the  holes  where  the  wire  goes  through. 
Then  the  whole  spreader  was  painted  with 
marine  spar  varnish. 

The  means  of  holding  the  booms  in  the 
%n  holes  is  one  of  the  standard  methods. 
The  clamps  are  described  by  Fig,  2,  Prob- 
ably only  one  clamp  per  boom  is  necessary, 
but  they  are  light  and  one  clamp  seemed 
marginal  to  me,  Of  course,  you  could  weld 
the  booms  in  place,  if  you  know  that  you 
will  never  want  to  take  it  apart.  Surely 
you  will  want  to  build  something  bigger 
in  future. 

The  supporting  structure  was  put  in  the 
form  of  a  X  frame.  (Fig,  2)  instead  of 
the  more  usual  H  frame.  This  arrangement 
was  used  because  it  seemed  lighter  for  a 
given  strength.  My  only  regret  is  that  it 
would  have  been  easier  to  tilt  the  H  frame 
for  moonbounce.  Since  I  don't  have  the 
equipment  for  moonbounce  activities,  this 
doesn't  bother  me  much. 

The  mounting  plates  (Fig,  2)  are  clamped 
to  opposite  sides  of  the  mast  (W)  with 
lH"  muffler  clamps.  The  1&"  tubes  (X) 
are  clamped  to  the  plates  with  1W  muffler 
clamps.  To  add  strength  to  the  assembly, 
%"  aluminum  tubes  are  wedged  between 
the  two  plates,  as  shown  in  Fig,  2.  These 
tubes  are  held  in  place  by  }i"  screws  which 
go  through  both  plates  and  the  %"  tubes, 
With  this  arrangement,  each  plate  helps  to 


keep  the  other  plate  from  rotating  around 
the  mast  in  a  wind.  I  can't  tell  you  what 
holes  to  drill  for  the  muffler  clamps  be- 
cause your  clamps  will  probably  be  dif- 
ferent from  mine. 

The  Z  tubes  fit  inside  the  X  tubes  and 
2"  from  the  ends  of  the  X  tubes,  using  TV 
"U"  bolts.  Since  you  probably  will  use  dif- 
ferent HU"  bolts  from  mine,  I  cant  tell 
you  what  holes  to  drill  in  the  Y  tubes.  The 
Y  tubes  are  bolted  to  the  same  side  of  the 
X  tube  as  its  mounting  plate.  This  makes 
it  easier  to  line  up  the  quads. 

The  Z  tubes  fit  inside  the  Xtubes  and 
are  fastened  with  K— 20  screws,  \W  long. 
The  holes  in  all  the  supporting  tubes  are 
specified  by  Fig,  2, 

Since  the  X  tubes  are  separated  by  the 
plates  and  the  mast,  we  must  compensate 
for  the  space  between  them.  All  of  the 
quads  must  line  up  as  close  as  possible  so 
that  they  are  all  the  same  distance  from 
the  other  fellow's  station.  Otherwise,  the  sig- 
nals from  the  16  quads  will  not  add  in 
phase.  This  is,  of  course,  more  critical  at 
432  MHz  than  at  144  MHz. 

The  booms  in  the  X  and  Z  tubes  are 
pushed  toward  the  center  of  the  array  as 
much  as  possible.  By  the  center  of  the 
array,  I  mean  a  line  drawn  parallel  to  the 
X  tubes  which  passes  through  the  mast.  The 
booms  in  the  Y  tubes  are  pushed  (in  my 
case)  %"  away  from  the  centers  of  the 
booms  in  the  direction  of  the  center  of  the 
array*  The  exact  distance  depends  on  the 
dimensions  of  your  muffler  clamps.  This 
should  make  the  quads  line  up  to  within 
/*"  or  so.  You  must  also  be  careful  that 
the  Y  tubes  are  clamped  to  the  X  tubes 
properly  to  make  the  quads  line  up.  Finally , 
when  clamping  the  X  tubes  to  the  plates 
you  must  rotate  the  X  tubes  so  that  the 
quads  line  up. 

All  of  the  muffler  clamps  and  "U"  bolts 
must  be  protected  to  prevent  rust,  I  used 
Vaseline,  because  it  is  readily  available  and 
it    has    always    done   the   job   for   me, 

The  cable  harness 

The  coax  connecting  the  quads  together 
is  small,  RG-58/U  size,  cable.  Naturally, 
the  larger,  RG-8/U  size,  cable  would  have 
lower  losses,  but  more  weight.  Since  the 
length  of  the  cable  from  the  common  junc- 
tion to  any  quad  is  short,  the  losses  in 
small  cable  should  be  small,  The  additional 
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weight  of  large  cable  seemed  intolerable. 
Below  the  common  junction,  the  weight  of 
the  cable  is  supported  by  the  tower  and 
we  can  therefore  use  large  cable  for  the 
long  run  to  the  rig. 

Fig*  3  shows  the  cable  lengths  for  16 
quads.  Each  quad  is  designed  to  have  an 
impedance  of  50  ohms.  So  when  four  quads 
are  connected  together  by  50  ohm  cable, 
we  have  50/4  ohms  as  the  total  impedance 
at  these  junctions.  Each  of  these  four  junc- 
tions is  connected  to  the  common  junction 
by  50  ohm  cable  which  is  an  odd  number 
of  quarter  waves  long.  These  quarter  wave 
sections  transform  the  50/4  ohms  to  4  x  50 
ohms.  The  main  junction  sees  four  4  x  50 
ohm  impedances  connected  in  parallel  to 
give  50  ohms.  The  main  cable  to  the  rig 
is  50  ohms,  so  it  is  matched. 

The  cable  used  was  made  by  Times  Wire 
&  Cable  and  distributed  by  Mosley.  An\ 
other  cable  could,  naturally,  be  used  if  the 
velocity  of  propagation  is  taken  into  ac- 
count The  dimensions  in  inches  on  Fig.  3 
are  for  the  Times  cable.  The  distance  in 
wavelengths  required  is,  naturally,  the  same 
for  all  types  of  cables. 

For  a  four  quad  array,  100  ohm  cable 
could  be  used,  as  in  Fig,  4-  An  odd  num- 
ber of  quarter  waves  would  transform  the 
50  ohms  of  each  quad  (100/2)  to  2  x  100 
ohms.  Four  cables  connected  together  would 
give  M  of  2  x  100  ohms  or  50  ohms,  to 
match  the  cable  to  the  rig.  The  most  ap- 
propriate cable  I  can  find  in  the  catalogues 
for  the  quarter  wave  sections  is  RG-62A/U; 
its  impedance  is  93  ohms  instead  of  100 
ohms. 

You  may  raise  your  eyebrows  at  the  idea 
of  connecting  the  cables  without  coax  con- 
nectors. If  you  count  the  number  of  con- 
nectors that  would  be  needed  for  the  16 
quads  on  two  bands,  you  can  see  the  point 
of  avoiding  connectors.  The  weight,  let  alone 
the  cost,  of  all  those  connectors  is  prohibitive. 
Therefore,  we  must  do  our  best  at  making 
reasonable  coaxial  connections  with  our 
trusty  soldering  iron. 

The  five  cables  for  each  connection  were 
laid  out  like  five  spokes  of  a  wheel,  as 
shown  by  Fig.  5-  The  inner  conductors  weir 
soldered  and  the  joint  was  insulated  with 
tape*  The  outer  braids  were  then  folded 
over  the  tape  to  cover  each  side  of  the 
joint  The  braids  were  then  soldered  to- 
gether to  form  a  solid  shield  all  around 
the    connection.    The    joint    is    fairly    strong 


(A)  _  SOLDER   THE  IIMirR   CONDUCTORS    AKQ   TAPE    CONNECTION 


(B)  FOLD  THE   SRAfD  OVER,  SOLDER,  ANO   TAPE    AGAIN 

^ ^ 

Fig.  5.  Connecting  the  coaxial  cables  together  with* 
out  using  connectors.  The  coaxial  connectors  re- 
quired for  the  quad-quad-quad  are  very  expensive 
and  add  a   lot  of  weight  at  the  top  of  the  tower. 

after  the  braids  are  soldered.  The  finished 
connection  is  then  taped  and  coated  with 
some  weather-proof  material.  I  wouldn't 
recommend  the  coating  that  I  used,  so  there 
is  not  much  point  in  naming  it. 

Of  course,  you  must  be  careful  to  con- 
nect all  the  quads  in  phase.  All  of  the  in- 
ner conductors  must  go  to  one  side  of  the 
quads  (eg*  the  right  sides)  and  the  braids 
to  the  other  sides  (eg.  the  left  sides).  If 
you  goof  on  %  of  the  quads,  you  will  have 
a  nice  null  where  the  main  lobe  of  the  pat- 
tern should  be.  These  connections  should 
be  coated  with  something  weather-proof. 

The  cables  run  up  from  the  driven  ele- 
ments to  the  booms,  along  the  booms  and 
then  along  the  supporting  tubes.  The  cable 
is  wound  around  the  tubes  and  taped.  The 
lengths  of  cable  specified  include  enough 
slack   to  route  the  cable  in   the  same,  way. 

Getting   it  up 

To  show  that  it  is  possible,  I  decided  to 
put  up  the  beast  alone.  Unfortunately,  my 
refusals  of  offers  of  help  may  have  rubbed 
a  few  relatives,  hams  and  neighbors  the 
wrong   way.    It   seemed    important   to   show 


MAY   1967 


13 


that  anyone  out  in  the  sticks  could  do  the 
Job  without  help. 

The  key  to  success  is  to  have  a  gin  pole, 
which  is  a  piece  of  pipe  with  a  pulley  on 
one  end.  You  bolt  the  pole  to  whatever  is 
already  in  the  air,  with  the  pulley  at  the 
top.  Then  you  pull  up  whatever  is  next 
with  a  rope  running  over  the  pulley.  My 
pole  is  12  feet  of  IS"  aluminum  tubing, 
with  a  clothesline  divider  bolted  to  one  end 
with  a  "U"  bolt. 

The  antenna  was  put  up  in  three  sections* 
The  mast  and  plates  were  put  up  first. 
Then  each  X  tube  was  put  up  with  all 
the  stuff  that  each  one  supports.  The  two 
main  junctions  of  the  coax  (one  for  each 
band)  were  soldered  with  the  antenna  in 
place. 

It  isn't  really  easy  to  do  the  job  your- 
self, but  it  is  possible. 

Performance 

The  antenna  moves  in  two  major  direc- 
tions in  a  breeze.  As  you  would  expect, 
there  is  a  strong  tendency  to  rotate  about 
the  axis  of  the  mast.  Since  the  rotor  is  of 
the  TV  type,  it  is  not  strong  enough  to 
keep  this  rotation  under  control-  There  is 
a  clamp  at  the  top  of  the  tower,  which 
allows  me  to  lock  the  mast  to  the  tower. 
This  clamp  can  be  controlled  from  the 
ground  using  a  "rope  and  pulley"  system. 
The  system  works,  but  I  hope  to  replace 
it  with  some  electro-mechanical  system  that 
can  be  controlled  from  inside  the  shack, 
A  heavy  duty  rotor  would  cost  4%  times 
as  much  and  it  still  would  not  hold  the 
antenna  as  well  as  my  clamp.  I  have  seen 
the  way  that  some  expensive  rotors  hold 
big  ham  antennas  in  Toronto  and  they  im- 
press me  very  unfavorably. 

The  other  motion  is  rotation  around  the 
axis  of  the  IK"  tubing.  This  motion  is  not 
too  severe  because  it  is  limited  by  how  far 
the  X  tubes  will  twist.  This  motion  shows 
that  tube  Y  must  be  clamped  firmly  to 
tube  X.  Plenty  of  wind  force  is  available 
to  twist  tube  Y  around  the  axis  of  the  X 
tube.  Perhaps,  in  my  next  model,  I  will 
put  braces  between  the  X  tubes  and  the  Y 
tubes  P 

The  electrical  performance  is  difficult  to 
state  definitely.  This  antenna  is  the  first 
one  at  this  QTH  which  was  made  at  all 
properly.  There  is  no  well  made  antenna 
at  the  same  height  that  I  can  use  for  com- 
parison. 


Comparing  my  results  with  others  is  also 
not  valid.  My  QTH  is  not  at  all  average. 
The  60-foot  tower  for  the  antenna  sits  on 
land  300  feet  above  and  1000  feet  horizontal- 
ly from  Lake  Ontario.  The  QTH  is  in  Scar- 
borough, the  eastern  borough  of  Metro- 
politan Toronto.  To  the  west,  my  signal 
must  fight  its  way  across  18  miles  of  city 
and  climb  the  Niagara  escarpment,  30  miles 
away,  before  getting  anywhere.  To  the  east, 
there  is  smooth  sailing  over  the  lake  for 
150  miles.  My  coverage  very  much  depends 
on  the  direction. 

For  what  it  is  worth,  I  can  hear  W8KAY, 
Akron,  comfortably  out  of  the  noise  when 
his  beam  is  on  K2IEG.  With  the  four  quads, 
he  was  just  audible,  I  have  gained  the 
ability  to  work  the  weaker  boys  (AM) 
around  Rochester,  N.  Y.  and  the  tower 
types  in  downtown  Hamilton.  On  two  occa- 
sions  I  have  worked  dx  stations  to  the  west  and 
south  immediately  after  Dennis,  VE3ASO, 
worked  them.  They  reported  that  my  signal 
was  2  S  points  better  than  Dennis's.  VE3ASO 
has  150  watts  and  40  elements  in  a  reason- 
ably good  suburban  location  in  western 
Toronto.  I  have  60  watts. 

I  have  no  432-MHz  gear  yet,  so  I  cant 
report  on  the  performance  of  the  432 
quads  in  actual  operation. 

Conclusion 

The  quad  can  serve  all  types  of  two 
meter  hams.  Those  who  have  little  in  funds 
and  space  can  make  one  quad.  It  will  fit, 
and  rotate,  in  the  attic  or  sit  in  the  corner 
of  the  apartment  balcony.  Tell  the  land- 
lord that  it  is  a  work  of  modem  art,  which 
it  will  be  if  you  do  a  good  job. 

The  average  Joe  can  put  up  four  quads 
without  stretching  the  budget  much;  it 
should  do  as  well  as  about  24  ordinary  ele- 
ments  in  far  less  space. 

The  ambitious  can  put  up  16  quads,  which 
might  be  enough  for  moonbounce.  The  48 
quad  elements  should  do  as  well  as  96 
ordinary  elements,  OH1NL  had  only  24 
elements  in  front  of  a  screen  to  work 
W6NDG.  You  can  also  use  the  antenna  for 
earth-bound  con  tacts ,  because  it  is  small 
enough  to  put  on  a  tower,  A  large  parabola 
on  a  high  tower  presents  nasty  mechanical 
problems  because  of  the  wind. 

Why  use  straight  elements,  when  you  can 
get  more  gain  with  quads?  Give  them  a  try* 

VE3DNR 
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...MORE  EFFICIENT... 


MORE  ECONOMICAL! 


2  eL  .  .tri-band  (20-15-10) 

POLY  tri  QUAD 

KIT 


F.0.B, 
Walfcerton 

or  include 
$3.50 

8  Zip-Glas  Spreaders  (13') 
2  Universal  Starmounts 
1  Boom-to-Mast  Adapter 
1  Instruction  Manual 


. ..this  great  new  kit  offers  you  power 
gain  comparable  to  a  3  el  beam,  yet 
so  lightweight  you  can  rotate  it  with  a 
TV  rotor .  . , all  the  superior  efficiency 
of  the  quad  • .  *  lower  angle  of  radia- 
tion, ..greater  capture  area. ..reduced 
ORN  and  Q3B  . ,  .  plus  rugged  Poly 
Quad  quality  construction  •  * ,  and  all 
at  an  amazingly  low  price  * .  * 

3  el  Kit $  89.95 

4  el  Kit.....  $119.95 

Not  Ready  For  Tri -Band? 

*.*you  get  the  same  quality  with  POLY 
duo  QUAD  Kits  (15-10)  starting  low 
as  $54.95  and  10  meter  POLY  mono 
QUAD  Kits... for  further  information 
about  kits  or  individual  components 
write  directly  to  Polygon  Plastic  Co. 
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EXCLUSIVE 


FIBERGLASS 


action  en- 
g  i  n  e  e  r  e  d 
withcornpres- 
sional  and  ten- 
sional    strength 
superior  to  anything 
else  on  the  market .  • . 
prestressed  .  .  .  light- 
weight . . .  epoxy  impreg- 
nated, epoxy  painted  so 
they're  corrosion  resistant... 
won't  shrink,  split  or  splinter.-. 
jam  open  in  seconds... tested  for 
winds  in  excess  of  80  mph  . . .  sky-* 
blue  color  to  reduce  neighbor  and 
XYL  objections , .. 


What  Makes  Poly  Quad 

So  Different? 

Glasdramatics  —  Polygon's  ex- 
clusive, patented  process  of 
weaving,  winding  and  drawing 
continuous  strands  of  fiberglass 
filaments  before  permanently 
bonding  with  resins. 


EXCLUSIVE     UNIVERSAL 

Star  mount 

you  save- .  -the  Poly  Quad  Starmount 

accepts  B"  to  3"  boom  o.d move 

up  to   multi-el   array 

without  discarding 

this  hardware  .  ,  . 

rigidly  die-cast  of  360 

aluminum  alloy  .  .  . 

tested    in    many    marine   applications 

. . .  proved  to  withstand  nature's  tough* 

est  test— salt  water . . , 


Fits 
2*  to  3 
boom 
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ALUMINUM 
-MAST  ADAPTER 


brawny  5052-H34  aluminum  alloy  plate  ♦  • . combines 
the  best  of  mechanical  strength  with  stubborn 
corrosion  resistance  • . .  hardware  Included. 


POLYGON    PLASTIC    COMPANY,    Division  of  Pla$* Steel  Products,  Inc. 
7  Industrial  Park  •  Walkerton,  Indiana  46574  •  Phone  586-3122- 
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Don   Harrif  WA5KXY 
400  Collage  View  Street 
Bryan.  Texas   77801 


The  Expanded  Quad 


This  article  describes  an  experimental  ex- 
panded quad  which  is  practical  to  construct 
ami  which  has  considerably  more  gain  and 
directivity  than  an  ordinary  quad  of  equal 
elements.  A  three-element  version  was  con- 
structed which  works  excellently  on  10,  15, 
20  and  40  meters. 

The  antenna  originated  in  an  attempt  to 
construct  the  expanded  (XQ)  two-wave- 
length quad  described  by  William  I,  Orr, 
W6SAI  in  his  book  on  "Quad  Antennas*. 
This  book  should  be  read  by  anyone  who 
plans  to  construct  a  quad  antenna.  Orr  de- 
veloped the  "XQ"  quad  from  the  "Lazy  H". 
It  had  a  side  length  of  #  wavelength  and 
the  three-element  version  was  estimated  to 
have  more  than  10  db  gain  over  a  dipole. 

Originally  a  3-element,  3-band  quad  was 
constructed  in  which  the  10  and  1.5  meter 
elements  were  the  XQ  2- wavelength  loops. 
The  20  meter  elements  were  conventional 
1 ,0-waveIength  loops.  The  15  meter  elements 
were  loaded  with  coils  to  reduce  the  size, 
but  they  were  still  larger  than  the  20  meter 
ones. 

After    considerable    experimentation,    the 


(a) 


(b) 


(0 


Fig*  I*  Feed points  in  the  current  wave  for  (a). 
*n  ordinary  I  wavelength  quad,  (b),  a  2  wave- 
length quad,  and  {c)t  the  1.5  wavelength  expanded 
quad. 


2-wavelength  XQ  was  given  up  because  of 
structural  weakness  and  because  the  high 
impedance  (2,000-3,000  ohms)  at  the  feed 
point  made  matching  too  difficult. 

During  the  experimenting  it  was  noticed 
that  the  10  meter  XQ  had  a  strong  reso- 
nance and  low  impedance  at  a  frequency 
near  the  15  meter  band.  A  check  showed 
that  the  antenna  was  114  wavelengths  at 
this  frequency,  and  the  feed  point  at  the 
center  of  the  bottom  side  had  an  impedance 
close  to  50  ohms. 

With  the  belief  that  this  IK  wavelength 
loop  would  approach  the  high  performance 
predicted  by  Orr  for  the  2-wavelength  XQ, 
the  antenna  was  reconstructed  to  have  3- 
element,  1&  wavelength  loops  for  10  and 
15  meters  and  the  20  meter  was  left  as 
the  standard  quad- 
All  three  bands  have  been  satisfactorily 
matched  to  a  single  52  ohm  RGSU  coaxial 
feed  line.  However,  matching  would  have 
been  simplified  and  the  interaction  less  if 
a  separate  line  had  been  used  for  the  15 
meter  antenna. 

Numerous  contacts  and  comparative  tests 
have  proven  the  10  and  15  meter  1%\  XQ's 
to  be  very  effective.  In  over  90%  of  the 
contacts  the  S-meter  rating  received  was 
better  than  could  be  given  to  the  contact 
even  though  many  of  them  used  kilowatt 
linears  in  comparison  to  the  300  watts  of 
the  TR3. 

Don  is  a  professor  at  Texas  A  and  M  univer- 
sity (Phil  Chemical  Engineering,  Iowa  State) , 
He  has  operated  as  HC2WH  in  Quayaquil, 
Ecuador. 


It 
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The  directivity,  front  to  side  and  front 
to  back  ratios  are  noticeably  better  than 
those  of  the  20  meter  quad  which  was 
used  for  comparison.  It  is  believed  that  the 
gain  of  the  1J4X  XQ  is  close  to  that  esti- 
mated by  Orr  for  the  2x  XQ. 

An  added  bonus  is  that  the  15  meter  lXx 
antenna  works  very  well  as  a  XX  folded 
beam  for  40  meters.  This  was  observed 
after  the  antenna  was  erected  so  no  attempt 
has  been  made  to  match  it  for  better  SWR 
or  front  to  bade  ratio.  As  it  is  the  SWR 
is  2,5  at  7.3  mc.  and  1.05  at  7.2  mc.  The 
element  spacing  constructed  for  15  meters 
is  much  too  close  for  40  meters  and  a 
compromise  should  be  made  for  more  em- 
phasis on  the  latter  band. 

Since  the  lSx  XQ  has  performed  so  well 
on  10  and  13  meters,  a  20  meter  version 
has  been  planned.  In  the  existing  antenna, 
the  spacing  between  the  15  and  20  meter 
wires  is  about  8  inches  and  there  is  con- 
siderable interaction  when  using  a  common 
feed  line.  With  the  1MX  XQ  for  both  15 
and  20  meters  the  spacing  will  be  3)2  feet 
and  the  interaction  should  be  greatly  re- 
duced. 

With  existing  quad  antennas,  the  10  and 
15  meter  elements  can  be  readily  converted 
to  the  1&\  XQ  for  improvement  in  DX 
operation. 

The  20  meter  1&\  XQ  requires  a  side 
of  25  feet  and  spreaders  183S  feet  long. 
However,  this  is  conservative  when  com- 
pared with  some  of  the  beams  having  50 
ft.  booms  and  weighing  150  lbs.  or  more. 
A  full  size  40  meter  quad  at  W3APO  has 
25  ft.  fiberglass  spreaders. 

Theory 

The  reader  is  again  referred  to  the  book 
on  Quad  Antennas  or  the  Antenna  Hand- 
book for  the  theory  of  the  XQ  and  the 
detailed  discussions  of  quads.  Fig.  1  shows 
the  feed-points  in  the  current  wave  for  (a) 
an  ordinary  1,0X  quad,  (b)  a  2.0x  XQ 
and  (c)  the  1.5*  XQ,  when  the  feed  is 
at  the  center  of  the  bottom  side.  The  im- 
pedance of  the  quad  and  the  L5X  XQ 
is  usually  between  40  and  75  ohms,  while 
the  2.0x  XQ  will  be  in  the  enighborhood 
of  2,000-3,000  ohms.  A  X  wave  matching 
section  may  be  used  to  reduce  the  high 
impedance  to  that  of  the  line. 

Toe  ends  of  the  quad  are  in  phase  and 
can  be  electrically  joined,  but  the  l&x  XQ 
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Fig.  2.  Attaching  the  spreaders  to  the  boom. 

antenna  ends  are  out  of  phase  and  must  be 
separated  by  an  insulation. 

The  15  meter  antenna  works  on  40  meters 
since  21  MHz  is  a  third  harmonic  of  7.0 
MHz.  Actually  if  the  antenna  resonates  at 
2L4  MHz  at  1%  wavelengths  it  will  resonate 
at  7,14  MHz  as  a  Ja  wavelength  antenna. 
Experience  has  shown  that  the  tuning  is 
broad  enough  to  cover  the  whole  40  meter 
band. 


10'- O"  BOOM 


fi'-O-  GUV 


supfwrs 


SCO1 


Fig.  3.  Sid©  view  and   dimensions  of  the   XQ 
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Fig.  4,  Match  for  th«  expanded  quad. 

Construction 

A  construction  description  will  be  given 
for  the  3-element,  3-band  l)£x  XQ  antenna. 
Since  it  also  works  on  40  meters,  it  is  ac- 
tually a  4-bander. 

Although  a  4-element  antenna  of  this 
type  would  give  a  slightly  better  performance, 
it  is  doubtful  if  the  additional  cost,  labor, 
and  wind  risk  is  justified,  On  the  other  hand 
a  2-element  version  would  be  easier  to  con- 
struct and  should  have  a  gain  better  than 
7  dB  on  all  bands  except  the  40  meter 
band  which  would  have  a  gain  of  4  or  5 
dB  over  a  dipole. 

No.  14  solid  enameled  copper  wire  is  used 
for  the  antenna  and  a  little  over  8  lbs. 
is  required.  The  loop  sizes  are  as  follows; 


Frequency 

Director 

Driver    Reflector* 

14.3 

96' 

100'           100' 

21.4 

64'3" 

67'            67' 

29.0 

47'6" 

49'6"        49'6" 

•Reflectors  are  kept  the  same  size  as  the 
driven  elements  to  minimize  spreader  length. 
Either  stubs  or  coils  may  be  used  for  tuning. 

Spreaders 

The  four  front  spreaders  should  be  17'9", 
the  center  ones  17'  9",  and  the  back  ones 
18'8"  long.  They  should  be  fairly  stiff  be- 
cause of  their  length  and  preferably  made 
of  fiberglass-plastics,  Since  it  is  difficult  to 
find  bamboo  this  long,  a  combination  of 
IK"  or  2"  O.D.  aluminum  tubing  and 
bamboo  may  be  used.  The  bamboo  should 
be  covered  with  fiberglass  plastic  or  it  may 
be  coated  with  butyl-aluminum  roofing  paint. 
Measurements  indicated  that  the  aluminum 


paint  had  no  electrical  significance. 

Boom 

A  ten  foot  length  of  galvanized  steel  or 
aluminum  electrical  conduit  is  suggested. 
This  should  be  Ui"  or  IK"  nominal  pipe 
size  or  a  2"  O.D.  stiff  aluminum  tube  could 
be  used.  The  boom  is  extended  at  each 
end  with  6  foot  lengths  of  %n  or  %"  O.D. 
light-weight  tubing  to  serve  as  terminals 
for   attaching   the  cross-bracing  cards. 

Assembly 

Assembly  of  this  antenna  is  quite  an  en- 
gineering feat.  It  was  found  convenient  to 
attach  the  boom  to  a  tilting  mast  in  such 
a  way  as  to  permit  rotation  for  access  to 
the  spreaders.  The  spreaders  may  be  at- 
tached to  the  boom  with  purchased  spiders. 
However,  the  author  used  sections  of  alum- 
inum tubing  as  part  of  the  spreaders  and 
these  were  flattened  and  bolted  to  the  boom 
as  shown  in  Fig.  2.  One  foot  square  stift 
aluminum  plates  were  used  for  bracing. 

Fig,  3  shows  a  section  through  the  boom 
and  center  element;  This  is  a  diagonal  sec- 
tion extending  to  opposite  corners  of  the 
quad.  Cross  bracing  with  150  lb.  test  nylon 
cord  is  used  to  increase  strength  and  the 
ends  of  the  spreaders  are  connected  with  it 
to  hold  the  proper  spacing,  For  clarity  wir- 
ing is  not  shown  on  the  figure. 

Adjusting  for  frequency 

Before  attaching  the  connecting  network 
each  element  was  adjusted  for  proper  fre- 
quency with  a  grid  dip  meter.  The  exact 
frequency  was  obtained  by  picking  up  the 
signal  on  a  receiver.  The  driver  elements 
were  adjusted  to  14.3  MHz,  21.4  MHz, 
and  29.0  MHz.  The  directors  were  adjusted 
to  14.9  MHz,  22,4  MHz  and  30.3  MHz.  Small 
tuning  coils  2%"  diameter,  and  having  a 
length  of  wire  of  about  4%  of  the  element, 
were  used  to  adjust  the  reflector  frequencies 
to  13.6  MHz,  20.4  MHz,  and  28.0  MHz. 
Tuning  stubs  could  be  used  if  preferred. 

Connecting  to  the  feed  line 

A  single  RG8U,  52  ohm,  feed  line  was 
used  and  this  was  connected  to  the  three 
antennas  as  shown  in  Fig,  4.  The  48"  long 
header  was  constructed  of  No,  12  stiff  cop- 
per  wire   and   spaced   3T'    with   micarta   in- 
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sulators.  Gamma  match  connections  were 
made  to  the  10  and  20  meter  antennas 
and  a  direct  connection  was  made  to  the 
15  meter  antenna.  The  line  was  connected 
to  the  header  about  8"  below  the  15  meter 
antenna  and  the  distance  was  varied  to 
serve  as  a  means  for  tuning. 

The  gamma  match  lengths  and  capaci- 
tances are  approximate  and  are  varied  to 
obtain  the  best  match.  The  values  are  af- 
fected by  element  spacing,  proximity  of  the 
band  loops,  and  height  above  ground. 

Temporary  variable  condensers  were  used 
in  the  gamma  matches.  When  tuning  was 
complete  they  were  replaced  by  short  lengths 
of  RG58U  coax  experimentally  cut  to  give 
the  same  match.  These  were  then  sealed 
to  keep  out  moisture. 

Although  the  SWR  is  the  final  test,  it 
is  desirable  to  use  an  antennascope  or  im- 
pedance meter  to  make  the  matching  ad- 
justments. The  antennascope  construction 
is  described  in  the  "Radio  Handbook"  pub- 
lished by  Editors  and  Engineers. 

The  method  used  for  matching  the  15 
meter  antenna  to  the  line  was  made  neces- 
sary by  the  interaction  between  it  and  the 
20    meter    quad    antenna.     With     1J&X    XQ 


should  be  easier. 

Since  the  gamma  match  lengths,  capaci- 
tances, and  the  feed  point  are  all  interact- 
ing variables,  considerable  adjusting  is 
needed  to  obtain  a  low  SWR  for  all 
bands.  However,  the  gamma  lengths  are  not 
very  critical  and  the  10  meter  adjustments 
are  almost  independent  of  the  15  and  20 
meter  settings.  So,  after  a  preliminary  ad- 
justment of  the  capacitor  on  the  10  meter 
gamma,  an  optimization  of  the  20  meter 
capacitance  and  the  feed-point  setting  (R) 
will  bring  the  system  to  a  fairly  close  bal- 
ance. 

The  final  SWR  readings  after  the  antenna 
was  raised  to  40  feet  are  shown  below. 
These  could  have  been  improved  by  tuning 
with  the  antenna  further  from  the  ground. 

Freq.  7.3  7,2     14.4  14.2     21.45  21,3  28.5  29.0 
SWR   2.5  1.05     1-3     1,75     1.1       1.8     L6     L2 

The  results  obtained  from  this  antenna 
have  repaid  the  trials  and  tribulations  of 
building  it.  This  includes  repair  after  a  wind- 
storm blew  it  into  the  trees  and  a  broken 
arm  caused  by  a  rotten  ladder  breaking 
under  me. 

.    .    .   WA5KXY 
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•  8  FIBERGLAS  SPREADERS  13  Ft. 

(one  piece  —  reinforced) 

•  2  End  spiders 

(1 -piece  casting  for  maximum  strength) 

•  1  Boom-Mast  Coupler 

•  1  Quad  Instruction  Manual 


10  year*  of  leadership  in  Quad  design  and  manu- 
facture is  your  assurance  of  electrical  and  me- 
chanical superiority. 
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CUBEX  Company 
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An  Inexpensive 
DX  Antenna 


Howard  Kraweft  WA6WUI 
654  Barnsley  Way 
Sunnyvale,   Calif. 


The  increased  activity  in  our  ham  bands 
has  forced  many  good  amateurs  to  use  high 
gain  directional  antennas  to  obtain  good 
solid  contacts.  The  cubical  quad  antenna 
described  here  is  quite  directional,  has  high 
gain,  and  is  inexpensive  when  compared  to 
other  beams    (total  cost  is  about  $30). 

The  antenna  is  mounted  with  spreaders 
running  horizontally  and  vertically  rather 
then  diagonally.  This  enables  the  metal  spider 
brackets  to  be  welded  with  greater  ease 
and  may  also  add  some  strength  to  the  as- 
sembly. The  spider  brackets  should  be  made 
of  %"  x  K"  x  %'  aluminum  angle  (4  each 
required).  Weld  each  pair  on  centers  and 
at  right  angles.  The  spider  to  boom  bracket 


BAMBOO    SPYDER 
LAYOUT 


WIRE   DIMENSIONS 

V 


LAYOUT  COMPUTED 


20  M 
15  M 

10  M 


(14.200  MHz) 
(2L25Q  MHz) 
(28.700  MHl) 


Fig,  I.  Complete  layout  of  the  three  band,  two 
element  quad;  bamboo  poles  and  a  wooden  mast 
provide  very  economical  construction. 


should  be  made  of  %"  x  1"  x  2'  aluminum 
angle  (2  each  required).  Weld  in  the  cen- 
ter and  at  a  right  angle  to  the  54"  wide 
legs.  The  metal  may  be  obtained  from  a 
junk  yard,  some  supply  houses  or  any  weld- 
ing shop;  take  the  materials  to  welding 
school  or  high  school  metal  shop  to  be 
welded. 

The  boom  to  mast  support  bracket  should 
be  made  of  34"  x  1/4"  x  2'  aluminum  angle 
(2  each  required).  These  two  pieces  should 
also  be  welded  to  each  other  at  right  angles 
and  on  centers  ( see  figure  3 )  ( 

The  boom  is  made  of  2"  x  2"  lumber. 
One  piece  is  11  feet  long  and  the  other  is 
6  feet  long.  These  two  pieces  should  be 
nailed  together  with  the  shorter  piece  cen- 
tered below  the  longer  piece. 

Center  the  aluminum  boom  to  mast  bracket 
on  the  boom,  drill  at  least  8  nail  holes 
through  the  horizontal  leg  and  nail  the 
assembly  together. 

Obtain  the  bamboo  from  a  carpet  store  as 
carpets  often  come  wrapped  around  bamboo 
poles.  Try  to  get  unsplit,  straight  poles  13' 
long  and  the  thinner  the  better.  You  will 
need  9  poles  and  they  should  not  cost  over 
25  cents  each, 

Cut  up  a  couple  of  coat  hangers  into 
3"  lengths  and  form  into  wire  hooks  as 
shown  in  Fig.  3  inset. 

Lay  out  the  bamboo  to  the  dimensions  shown 
in  Fig.  1.  Drill  holes  through  one  side  of 
the  bamboo  and  install  the  wire  hooks  into 
3  legs  of  the  spider.  On  the  fourth  leg  drill 
the  holes  all  the  way  through  the  bamboo 
1"  above  and  1"  below  the  laid  out  dimen- 
sions for  each  spider  assembly. 

Assemble  the  bamboo  to  the  spiders  using 


20 


73  MAGAZINE 


Construction  of  the  homemade  spreader  assembly. 
This  bracket  is  welded  together  from  pieces  of 
aluminum    angle* 

2  small  hose  clamps  for  each  pole.  Most 
auto  stores  have  an  ample  supply  of  hose 
clamps  in  assorted  sizes. 

For  each  band,  attach  one  end  of  the  wire 
through  the  upper  hole  on  the  fourth  leg* 
Wrap  the  wire  around  the  spider  and  at- 
tach the  end  through  the  bottom  hole.  Attach 
the  feed  Hne  to  the  wire  ends  on  the  driven 
element  and  solder.  Short  the  wire  ends 
together  on  the  reflector  element*  Tape 
over  the  wire  hooks  to  make  sure  the  wire 
stays  in  place  as  it  has  a  tendency  to  stretch 
with  time* 

Assemble  the  spiders  to  the  boom  with 
large  hose  clamps.  (This  is  the  toughest 
part.)  Space  the  elements  as  shown  in  Fig,  3, 

The  last  bamboo  pole  is  the  stabilizer. 
Cut  it  9'  long,  drill  a  small  hole  through 
two  small  hose  clamps  and  screw  them  to 
each  end  of  the  pole.  Attach  the  stabilizer 


STABILIZER 


Fig.  2.  Overall  view  of  the  two  element  quad  show 
ing   the   layout  of  the    boom,    mast  and   stabilizer. 
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Fig.    3,   Constructional   details    of    the    two    element, 
three  band  quad* 

about  8'  down  on  the  fourth  legs  between 
the   elements    and  parallel   to   the  boom. 

Number  17  bare  stranded  copper  wire  is 
adequate  for  a  QRP  station,  but  where  high- 
er power  is  used>  #^  copper  wire  should 
be  employed. 

Feed  the  array  with  52  ohm  coaxial  cable. 
We  found  that  two  of  the  bands  could  be 
fed  with  the  same  feed  line  without  ap- 
preciable loss,  but  the  other  band  had  to 
be  fed  with  a  separate  feed  line;  this  array 
has  10  and  15  meters  on  the  same  feed 
line  with  a  separate  line  for  20  meters, 
It  was  also  found  that  tuning  stubs  on  the 
reflector  were  not  absolutely  necessary  and 
were    omitted    from    the    installation. 

We  have  received  Q5  signal  reports  from 
Austrailia,  New  Zealand  and  Japan  with  70 
watts  on  the  10  and  15  meter  AM  bands. 
The  antenna  has  been  mounted  on  a  20 
foot  tower  with  good  results,  but  much 
better  results  are  obtained  when  mounted 
on  a  40  foot  tower, 

.   .   .  WA6WUI 
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The  New  'CLASSIC  Approach 

ot  Bands 
5  Meters. 


LI  nTTTTTTTT 


ave  you  tuned  10  and  15  meter  bands 
recently?  They'er  quite  active  again! 
The  15  meter  band  is  now  considered 
the  best  daytime  DX  band  and  10 
meters  Is  gaining  more  ground  every 
day.  An  All  New  approach  to  these 
bands  js  the  Classic  10-15,  The  newest 
addition  to  the  Classic  Trap-Master  beam 
family,  incorporating  the  very  latest  in 
matching  systems,  Broad  Band  Capach 
tjve  matching  (Pot.  Pend,)f  first  intro- 
duced last  year  in  the  now  famous 
Classic  33, 


M«M/B 


V 


JL 


The  Classic  10-15,  power  rated  for  I  KW 
AM/CW  and  2  KW  P,E.P.  SSB  input  to 
the  final,  Gain,  a  FULL  8  db.  compared 
to  reference  drpole  or  10.1  db,  over 
isotropic  source.  Incorporates  durable 
metal  encased  traps  made  famous  by  the 
Trap-Master  TA-33,  Maximum  fronWo- 
back.  And  so  lightweight  (only  27,5  lbs, 
assembled  weight)  it  may  be  easily 
stacked  with  your  present  20  and/or  40 
meter  beam. 

The  Classic  10-15  *  •  ,  another  reason 
why  you  select  quality  when  you  specify 
Mas  ley,  Write  for  more  information* 

Write  DepU  No*  131 
4610  N,  Lindbergh  Blvd.,  Bridgetan  Mo,  63042 
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Richard   Lehrbaum  WA2APT 

51    Harvey  Avenue 

Lineroft,    New    Jersey    07738 


The  Miniquad 


The  Miniquad  has  two  unusual  features. 
1 )  It  is  of  all-metal  construction1,  thus  elimi- 
nating the  problems  of  treating  bamboo  and 
welding  spiders,  only  to  have  the  whole  an- 
tenna come  tumbling  down  in  a  year  or  two, 
and  2)  It  is  miniaturized2,  taking  up  less 
than  half  the  space  of  a  normal  two-element 
quad.  Added  features  of  the  Miniquad  are 
its  low  cost,  extremely  light  weight,  and 
general  ease  of  construction.  The  Miniquad 
can  be  built  from  parts  of  an  old  beam,  or 
it  can  be  fabricated  from  scrap  aluminum. 
It  is  light  enough  to  be  turned  by  a  low- 
priced  TV  rotator. 


Theory 

The  antenna  illustrated  in  Fig. 
tially    a   two-element    quad    with 


1  is  essen 
,12   wave- 


length spacing.  Note  that  the  two  loops  are 
insulated  from  the  booms  and  thus  from  each 
other.  The  horizontal  dimension  is  ,25x, 
while  the  vertical  dimension  has  been  re- 
duced from  the  usual  ,25X  to  ,125x,  The 
difference  is  made  up  with  loading  coils  at 
the  bottom  of  each  of  the  two  loops.  The 
Miniquad  is  thus  rectangular,  rather  than 
cubical,  in  configuration,  The  52-ohm  trans- 
mission line  is  inductively  coupled  to  the 
loading  coil  on  the  driven  element. 

Construction 

The  Miniquad  lends  itself  to  much  flex- 
ibility in  construction.  The  original  version 
was  built  at  almost  zero  cost  from  the  parts 
of  an  old  Telrex  beam.  However,  eight  ten- 
foot  sections  of  tubing  of  almost  any  mater- 


INSl/LATE    REFLECTOR 
FROM    QOOM 


NOlW  wsulatep 
SOUO   COPPER    WTRE 
(TYPICAL  J 


3/4'  OR  f  CKA. 

TUBING 

f  TYPICAL) 


SEE    RG.2 


Fig.  I.  Construction  of  the  miniquad.  For  operation  at  14250  tHit  element  spacing  is  100  inches,  the 
horizontal  supports  are  208  inches  long  and  the  vertical  distrance  between  the  horizontal  supports  is 
104    inches.   The    upper    supports    are    insulated    from    the    boom    with    standoff    insulators. 
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3/4"  OR  T  DIA.  TUBING 


(DIRECTOR   OM.YJ 
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£  *  W  COfL  STOCK 


AN6LE   IRON    OR    EQUIVALENT 


RS-8/U  COAX 
(DIRECTOR    ONLY} 


Pig,  2.  Loading  coil  for  the   miniquad:  a  piece  of  coll 

is   about   right.  The    feedline    is   coupled    into   the    ante 
ing  coil. 

ial  and  any  diameter  provide  elements.  Cen- 
ter mounts  can  be  constructed  of  aluminum 
angle  irons  with  standoffs  as  insulators. 
Masts  and  booms  are  made  of  TV  masting. 
Standard  antenna  hardware  is  used  for 
mounting  the  booms  to  the  mast. 

The  vertical  portions  of  each  loop  are  of 
insulated  number  14  solid  copper  wire,  of 
the  type  commonly  used  in  electrical  house- 
wiring.  The  wires  may  be  attached  to  the 
ends  of  the  horizontal  elements  by  any  con- 
venient means.  The  wires  should  be  tiujit- 
<  ned  so  that  the  top  and  bottom  elements 
"bow"  slightly  toward  each  other. 

Coils 

The  exact  number  of  turns  for  the  two 
loading  coils  and  the  coupling  link  depends 
on  many  factors  and  therefore  differs  for 
ich  Miniquad.  The  original  twenty  meter 
Miniquad  has  coils  each  made  of  about  three 
inches  of  two-inch-diameter  B&W  coil  stock. 
The  driven  element  coil  should  be  grid- 
dipped  for  the  center  of  the  desired  operat- 
ing band.  Be  sure  to  make  this  measure- 
ment in  the  absence  of  stray  inductances. 

The  reflector  coil  is  adjusted,  in  the  usual 
manner,  for  either  maximum  front-to-back 
ratio  or  best  forward  gain.  Note  that  no  tun- 
ing stub  is  required  on  the  parasitic  element 
of  the  Miniquad,  as  the  element  already  has 
a   loading  coil.   Thus   the  reflector   coil   will 


stock  two   inches  in   diameter   and   three   inches   long 
una   with   a   two  or  three   turn   loop   around   the   load- 

simply  have  somewhat  more  inductance  than 
that  of  the  driven  element. 

The  52  ohm  coax  is  coupled  to  the  driven 
element  by  winding  about  five  turns  of  in- 
sulated #14  solid  copper  wire  around  the 
loading  coil.  Since  only  this  link  is  across 
the  transmission  line,  a  very  low  standing 
wave  ratio  may  be  obtained  by  proper  choice 
of  the  number  of  turns. 

Performance 

The  SWR  of  the  twenty  meter  Miniquad 
used  at  WA2APT  is  less  than  1,5:1  for  the 
entire  band,  and  close  to  1:1  over  much  of 
the  band.  Transmitter  output  tuning  is  quite 
broad,  with  retiming  required  only  for  large 
frequency  changes.  Front-to-back  and  front  - 
to-side  ratios  seem   quite  satisfactory. 

Using  150  watts  input  on  twenty  meter 
CW  and  SSB,  over  40  countries  on  all  con- 
tinents have  been  worked  in  just  a  few 
months  of  occasional  operating,  using  the 
Miniquad  at  a  height  of  only  twenty-five 
feet  above  ground.  All  qualitative  indica- 
tions suggest  that  the  Miniquad  comes  close 
in  performance  to  a  full-sized  quad.  Who 
says  you  can't  get  something  for  nothing? 

■  .  .  WA2APT 

Footnotes 

'"AlMffatal    Quad   for    15    Meteri",    Edwin    FehnmbaHi. 

KZ5EG,   QST  Magazine,  March,  1961. 
a'*The    Short    Quad/1    Walter    Pinner,    WA8BHP,    QST 

Magazine*    February,    1964. 
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o  SIMPLE-TO-INSTALL,  HI  PERFORMANCE  ANTENNA  SYSTEMS: 

1.5-2.5  PX,P.  Mono  and  Duo-Band  LV's  from  .  .  .  ,$23.95 
NEW!  All  band,  LV.  Conical— 80  thru   10   ...... $49.95 

Kits  contain    JIBalunM,   copperweld   wire,   insulators   and 
installation   and   adjustment    instructions. 
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COME    LATELY".       OUR  QUAD 
PRODUCTS   ARE   THE   TESTED. 
MORE   THAN   15   YEARS   EX- 
PERIENCE.     WRITE   FOR   A 
COMPLETE    BROCHURE    OF 
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PONENTS  AND  MULT I -ELEMENT 
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6151    Dayton-Liberty   Road,    Dayton,   Ohio  45418 

Phorte:  Area  code  513  835-5028 


mm 


David   Morgan    K6DDO/W9AIW 

4747  Ambrose 

Hollywood,    California    90027 


Full  Size  7  MHz  Rotary 

Cubical  Quad 


Have  you  been  on  40  recently?  Did  yon 
notice  how  much  harder  it  is  to  consistently 
work  DX  with  a  moderate  antenna?  Here 
is  the  solution  to  your  problem,  but  you 
must  have  the  time,  patience,  cash,  a  large 
backyard  and  no  neighbors!  Although  this 
antenna  was  erected  way  out  in  the  coun- 
try on  a  farm  in  southern  Wisconsin,  it 
has  attracted  considerable  attention.  The 
permanent  residents  of  the  farm  have  been 
continually  asked  about  it  and  passing  air- 
planes occasionally  drop  down  for  a  closer 
look.    The  volume   of   this    antenna    is 


The   full   sized   forty   meter   cubical    quad.   Compare 
its  size  with  the  barn  In  the  lower  right  hand  corner. 


about  36,750  cubic  feet,  but  that  is  enough 
to  capture  lots  of  DX!  Compare  the  size 
of  this  antenna  with  the  shed  in  the  picture. 
This  is  not  the  first  7  MHz  cubical  quad, 
but  it  is  one  of  the  very  few  in  existence; 
K6PRU  used  one  several  years  ago  and 
recently  W8BAR  put  one  up. 

If  one  takes  a  simple  half  wave  folded 
dipole  antenna  (0  dB  gain),  stretches  it 
into  a  square  or  rectangle  in  a  horizontal 
plane,  and  feeds  it  at  an  appropriate  place* 
3  to  6  dB  gain  can  be  obtained  {Fig*  la 
and  lb).  This  is  similar  to  taking  a  2  ele- 
ment parasitic  beam  and  bending  the  ele- 
ments 90°  at  a  point  Ya  of  their  own  length 
back  from  each  end  and  joining  them  (Fig, 
Ic*  Id  and  le). 

If  two  identical  antennas  are  properly 
spaced,  3  dB  additional  gain  can  be  ob- 
tained; theoretically,  this  arrary  has  6  to 
9  dB  gain.  Suppose,  however,  for  conveni- 
ence in  feeding  the  elements  of  Fig.  2 A 
(a  and  e  and  b  and  d)  are  not  connected 
mechanically  as  in  Fig.  le  but  are  con- 
nected inductively  and  capacitively.  Also,  in- 
stead of  connecting  the  two  feed  lines  to  a 
and  b  together,  omit  one  feedliiic  and  con- 
nect a  and  b  mechanically  by  moving  the 
bent  tips  into  a  vertical  position.  Assume  that 
the  same  degree  of  coupling  can  be  ob- 
tained regardless  of  the  type,  mechanical  or 
inductive.  Do  the  same  with  c  and  d;  the 
result  is  shown  in  Fig,  2C?  the  standard 
cubical  quad.  It  can  be  seen  that  the  radiat- 
ing portions  of  the  antenna  have  not  been 
moved  nor  their  length  changed;  only  the 
method  of  feed  has  been  changed.  Thus, 
the  gain  should  remain  the  same,  about  6 
to  9  dB. 
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Figure  I 
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(a) 


(c) 


(b) 


(d) 


A 


Figure  2 

Development  of  the  cubical  quad  from  the  folded  dipoie 
Figure   2,   This  development   is    completely   explained    in  th 


e 


in    Figure 
text. 


I    a  rid    into  the  two   element  quad    in 


A  full  size  7  MHz  quad  requires  sup- 
ports for  two  squares  of  wire  that  are  about 
40  feet  on  a  side  and  spaced  30  feet  apart. 
A  structure  of  several  tons  could  conceiv- 
ably be  used  to  support  these  two  loops 
of  wire  but  a  more  practical  way  is  to  build 
a  rotatable  support  system  of  minimum 
weight,  bulk t  and  cost  that  will  withstand 
wind,  bird  and  ice  loading. 

Although  I  used  a  rather  small  55  foot 
crank  up  tower,  something  heavier  is  advis- 
able. The  mast  is  a  six  foot  length  of  1^4" 
solid  steel  shaft;  a  surplus  motor  system 
with  a  gearbox  and  selsyn  are  mounted 
at  the  base  of  the  shaft.  The  shaft  is 
coupled  to  the  motor  through  a  slotted  sec- 
tion of  pipe  mounted  on  the  rotor.  Right 
angle  gears  connect  the  shaft  to  a  Roto- 
brake*  mounted  on  the  side  of  the  tower. 
A  greased  sleeve  mounted  in  the  top  of 
the  Tri-Ex  tower  acts  as  a  thrust  bearing. 
Just  above  the  top  of  the  tower  a  24"  x  12 
x  W  steel  plate  is  mounted  on  the  IV* 
shaft  by  means  of  four  U  bolt  muffler  clamps 
as  shown  in  the  photographs,  On  the  back 
of  this  plate  four  home  made  4"  U-bolts 
made  from  %"  Redirod  were  installed.  The 

*  Hq-Gain    Antenna    Products    Corp-,    N.E.    FTijrhway    6 
at    Stpv^ns    Creek,    Lincoln,    Nebraska    58601. 


ff 
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30'  x  4"  OD  0.06"  wall  aluminum  boom 
is  supported  at  its  center  by  these  four 
clamps.  A  sleeve  of  inner  tube  rubber  around 
the  boom  restricts  slippage  of  the  boom 
during  wind  vibration  and  a  semicircular 
sleeve  of  aluminum  sheet  on  the  outside  of 
the  rubber  (on  the  clampside)  prevents 
tight  clamps  from  kinking  the  boom.  A 
heavy  ground  strap  grounds  the  boom  to 
the  tower  and  to  a  ground  post,  A  bolt 
through  the  boom  could  have  been  used  to 
prevent  boom  rotation  but  there  was  some 
possibility  that  this  might  weaken  it  at  a 
critical  point. 

Additional  boom  support  is  provided  by 
the  boom  guy  system.  A  second  steel  plate 
is  clamped  on  the  mast  just  above  the  boom 
support  plate  (Fig,  4).  A  piece  of  pipe  is 
clamped  on  the  backside  of  this  plate  and 
holes  were  drilled  at  the  ends  to  accommo- 
date screw  eyes.  Guy  wires  of  galvanized 
#9  wire  run  from  these  screw  eyes  to  the 
boom  tips  where  they  are  anchored  with 
irrigation  tubing  clamps.  These  four  guys 
hold  the  boom  firmly  in  the 
plane. 

Since  the  6'  steel  shaft 
an  extension  of  I%"  OD 
long   was   mounted    on    top   of   it   with    two 


horizontal 


was    too    short, 
water    pipe,    6' 
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Fig.  2,  The  full   size  forty   meter   quad. 

bolts  going  all  the  way  through  both  sec- 
tions. To  prevent  boom  sag,  guy  wires  were 
connected  between  screw  eyes  mounted  on 
top  of  the  mast  and  the  ends  of  the  boom; 
turnbuekles  permitted  adjustment  for  mini- 
mum sag.  The  complete  assembly  is  well 
balanced  and  spins  on  the  ball  bearing 
mount  with  the  twitch  of  a  finger. 

Many  spider  systems  were  considered,  but 
the  one  finally  adopted  was  developed  from 
a  suggestion  of  Roger  Mace,  W6RW,  A 
piece  of  24"  x  12"  x  Vs"  (10  gauge)  steel 
plate  was  bent  90 D  at  the  center.  A  piece 
of  4"  ID  water  pipe  was  sliced  into  1" 
wide  rings;  each  of  these  was  slit  along 
one  side.  Two  of  these  were  welded  to 
each  plate  as  shown  in  Fig.  4. 

On  each  side  of  the  slits  in  these  clamps 
an  over-size  nut  was  welded;  a  bolt  could 
be   run    through    these   nuts   to   tighten   the 


Method    of  supporting    the    boom    to   the   mast.   This 
photo  also  shows  part  of  the  guy  wire  system   used. 


clamp  snugiy  around  the  boom.  Diagonal 
reinforcing  bars  of  1"  x  W  steel  strap 
were  added  as  shown  in  Fig,  4.  Two  holes 
drilled  at  the  base  of  the  plate  accomo- 
date U-bolts;  a  3"  length  of  1"  wide,  W 
thick  angle  iron  is  welded  into  the  top  of 
each  plate  flush  with  the  90*  bend.  Each 
section  of  angle  iron  has  holes  drilled  in 
it  for  a  U-bolt  and  was  mounted  so  as  to 
have  one  side  flush  with  the  other  side  of 
the  angle  plate  as  shown  in  Fig.  4,  A  thirty 
foot  piece  of  2"  OD  aluminum  irrigation 
tubing  was  used  for  the  central  section  of 
the  support  arms.  Five-foot  lengths  of  1%" 
OD  tubes  are  telescoped  inside  the  ends 
of  this  piece.  Twelve  foot  lengths  of  high 
quality  bamboo*  are  telescoped  inside  the 
ends  of  the  aluminum  to  give  an  overall 
length  of  about  56  feet.  For  maximum 
strength  these  bamboo  poles  should  be 
wrapped  with  a  layer  of  surgical  gauze  and 
coated  with  fiberglass, 

The  tubing  to  tubing  and  tubing  to  bam- 
boo joints  are  made  as  shown  in  Fig.  4. 
Sleeves  of  sheet  aluminum  are  placed  over 
the  arms  where  theU-bolts  will  grip  them. 
Good  quality  hose  clamps  may  be  obtained 
from  an  automotive  supply  house  for  the 
joints.  About  6  inches  from  the  upper  tip 
of  each  piece  of  bamboo  the  wood  should 
be  wrapped  with  tape,  a  hole  drilled  and 
a  small  pulley  tied  on,  These  two  pulleys 
support  the  upper  corners  of  the  wire  square 
and  permit  it  to  be  lowered  for  adjust- 
ments;   nylon   cord   is   used    in    the   pulleys. 

In  order  to  prevent  the  spider  arms  from 
breaking  in  the  wind  they  must  be  proper- 
ly guyed.  Holes  were  drilled  in  the  two 
1"  straps  welded  across  the  bottom  of  the 
spider  plates  and  at  the  tips  of  two  5  foot 
pieces  of  %"  pipe;  these  pipes  were  bolted 
on  as  boom  extensions.  Nylon  parachute 
cords  run  from  the  holes  in  the  end  of 
each  boom  extension  to  the  tips  of  each 
of  the  four  element  arms.  Three  separate 
strands  should  be  used  in  parallel  for  maxi- 
mum protection.  Likewise,  four  guys  run 
from  the  other  side  of  the  element  arms 
to  an  extra  spider  on  the  inner  side  of  the 
boom  (reserved  for  future  additions).  For 
further  support  of  the  arms,  particularly 
when  the  wire  square  is  lowered,  nylon  rope 
was  run  in  a  square  around  the  bamboo 
arms  6  feet  from  their  tips;  the  total  arm 
guy  system  is  shown  in  Fig.  5. 

*Good  quality  bamboo  will  be  shipped  by  the  Sea  and 
Jungle  Shop,  4666  San  Fernando  Road,  Glendale, 
California.    They   maintain    a    large   stock   of   all    sizes. 
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TUBING  JOINT   DETAILS 


12)  J  *l"n  1/4"  ANGLES 
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J/8  PLATE 


(2)  PC.  4"  l.O.  WATER   PIPE.l"  LG. 
SEE    TEXT   (NUTS  &  80LT  NOT 
SHOWN    ON  ONE    PC-  > 


CLAMMt 


SPIDER  ARM 
SUPPORT  DETAILS 


BOTTOM   VIEW 


Fig.  4.  Construction  details  of  the  forty  meter   cubical   quad.  This   type  of  construction   re<ulti   in    a    tight 
weight  assembly  that   will  withstand    wind    loading    up   to  60  mph. 
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Top  view  of  the  rotator  mechanism.  The  mast  is  held 

in  the  slotted  collar  with  a   bolt.  The  selsyn   may  be 
seen   in   the  foreground. 

Assembly  requires  strategy  but  this  leaves 
room  for  your  own  ingenuity.  If  you're  in 
a  hurry  you  may  want  to  try  the  following. 
First  of  all,  you  need  something  to  stand 
on  15  feet  away  from  the  tower  and  at 
least  20  feet  high,  I  used  a  long  ladder 
leaning   against    a   truck,   heavily   guyed   in 


Closeup  view  of  the  spiders;  this  spider  is  midway 
between  the  mast  and  the  end  of  the  boom  and  is 
not  used  to  hold  the  forty  meter  quad.  It  was  in- 
tended for  the  additional  of  a  full  sixed  twenty 
meter  quad  at  a  later  date.  In  the  forty  meter  quad 
it  serves  as  an  anchor  point  for  part  of  the  guy  wire 
system. 


each  direction.  A  large  pulley  is  placed 
on  top  of  the  mast  to  haul  up  parts,  Most 
of  the  antenna  can  be  assembled  by  one 
person  but  two  people  make  it  a  lot  simpler. 
The  items  are  mounted  in  the  following 
order:  rotor,  ball  bearing,  gears,  thrust 
bearing,  mast,  Rotobrake,  boom  support 
plate*  and  boom  guy  plate.  Then  the  spiders, 
guy  extension  arms,  and  boom  guys  with 
extra  lengths  of  cord  attached  for  manipula- 
tion from  the  ground.  The  boom  is  raised 
into  place  by  pulley  and  then  tied  down 
to  hang  beside  the  boom  support  plate.  The 
U -bolts,  sleeves  and  rubber  are  added  and 
the  bolts  tightened.  The  extra  lengths  of 
cord  on  the  boom  guys  are  used  to  pull 
the  guys  into  place  for  anchoring;  then 
they  are  temporarily  tightened. 

The  four  element  arms  are  completely 
fabricated  on  the  ground  and  their  guys 
attached,  One  man  can  carry  one  up  the 
ladder  and  tie  it  temporarily  to  the  boom 
while  adjusting  the  U-bolts  and  sleeves. 
However,  it  may  be  more  convenient  to  have 
an  assistant  on  the  ground  to  hand  you 
one  side  of  the  element  arm  while  you 
manipulate  the  other  side  by  means  of  a 
rope  (don't  use  guy  ropes  tied  to  the  tips 
of  the  bamboo  for  manipulation  or  you  may 
break  the  bamboo),  Make  sure  the  pulley 
tips  of  the  amis  are  on  the  ground  side. 

The  other  ends  of  the  guy  ropes  are  now 
lastened.  At  this  point  only  the  square  of 
guy  ropes  between  the  individual  bamboo 
arms  will  have  one  or  two  ropes  unfastened 
35  feet  in  the  air.  The  extra  spiders  are 
7,5  feet  out  from  the  center  of  the  tower, 
but  by  wearing  a  iineman*s  belt  and  lean- 
ing way  out  from  the  tower,  they  may  be 
reached  to  tie  the  guys  on. 

The  second  set  of  spider  arms  is  now 
added.  If  convenient,  the  boom  may  be  ro- 
tated around  to  put  the  other  boom  end 
above  your  ladder;  the  second  set  of  arms 
and  guys  is  then  added  in  the  same  manner. 
The  pulley  tips  of  the  bamboo  are  close 
to  the  ground  and  the  guy  rope  between 
them  is  securely  fastened.  This  guy  carries 
more  weight  than  the  others  and  if  pos- 
sible, should  be  of  heavier  nylon  rope.  It 
should  always  be  kept  tight  as  it  distributes 
the  wind  load  more  equally  between  the 
four  diagonal  arms. 

When  these  guys  have  been  adjusted  and 
the  other  guys  have  been  added  to  the 
pulley  arms,  the  4  boom  U-boIts  are  loosened 
and   the   boom   is  rotated    180°    on   its   own 
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tied  down, 
venient    to 
boom    tip 
match    and 


axis  to  put  the  pulley  tips  high  in  the  air 
(if  you  have  a  derrick  truck  you  can  work 
on  each  part  of  the  antenna  without  the 
need  for  boom  rotation).  The  remaining 
guys  are  then  fastened.  The  wire  elements 
are  prefabricated  on  the  ground  and  may 
be    pulled    up    with    the    pulley    ropes    and 

In  my  case  it  was  found  con- 
hang  a  nylon  rope  from  the 
to  support  the  heavy  gamma 
RG-8/U  coaxial  feedline. 
Considerable  adjusting  and  tinkering  was 
done  with  the  elements  after  the  antenna 
was  mounted  on  the  tower.  The  final  di- 
mensions include  a  coil  at  the  bottom  cen- 
ter of  each  element  for  length  adjustments. 
Little  efficiency  is  sacrificed  by  using  coils 
and  they  are  much  more  convenient  than 
(hanging  large  lengths  of  wire.  The  dimen- 
sions of  the  elements  are  given  in  Table  1. 
The  resonant  frequency  was  7.0  MHz 
when  the  boom  was  25  feet  off  the  ground; 
at  56  feet  the  resonant  frequency  was  7.2 
MHz  with  the  following  SWR  across  the 
land:  7000  kHz,  1.8;  7100  kHz,  1.4;  7200 
kHz,  1.25;  and  7300  kHz,  L4.  The  resonant 
frequency  shifted  about  50  kHz  during  ro- 
tation due  to  proximity  of  nearby  objects, 
but  this  was  of  little  consequence  because 
of  the  broadbanded  nature  of  this  quad* 
The  gamma  match  uses  two  #12  wires  4,6 
feet  long  and  spaced  6  inches  apart  with 
plastic  spacers;  a  series  200  pF  capacitor 
was  used  to  tune  out  the  indue !ive  reactance 
of  the  gamma  match. 

This  quad  gave  very  good  results  in  the 
1961  World  Wide  DX  contest  and  1962 
ARRL  DX  contest,  Africa  was  worked  via 
lone  path  and  European  hams  were  heard 
on  the  long  path  around  1400  GMT;  DX 
worked  included  HV1CN,  FR8XX,  TU2AL, 


MSfCNEL    fc  O     CRCM    TtP   Qf 
EACH    SPIDER    ARM 
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GUYWIRE   FROM  EACH 
SPJOER   Tip    TO    BOOM 


BOOM    EXTENSON 


SPIDER  ARM 


GUYWRE  FROM  EACH 
SPCER  TIP  TO  900** 
EXTENSION    TIP 


The   spider  supports   used    at  the    ends   of  the   forty 
motor   cubical   quad. 


Fig.  5  Guying  system  used  with  the  spider  arms. 
Without  this  system  tha  arms  will  break  in  winds  of 
30   to  40   mpk 

VK5XK/VK9,  EP2BQ,  YS9AAC,  and  ST2AR. 
The  quad  compared  very  favorably  with 
full  size  two  element  beams  of  similar 
height  in  the  USA  but  no  local  beams  were 
available  for  comparison.  J  As  were  worked 
one  after  another  in  the  morning  and  s'a- 
Lorn  running  5  to  20  watts  from  several 
continents  had  good  559  and  569  signals; 
Europeans  have  been  as  strong  as  40  db 
over  9  on  a  75A4«  The  quad  consistently 
got  very  good  signal  reports  and  often,  "First 
W9  on  7  MHz". 

The  front  to  back  ratio  runs  from  5  to 
40  db  depending  on  the  direction,  angle 
of  radiation  and  skip  characteristics.  Numer- 
ous observations  of  7  MHz  broadcast  sta- 
tions and  hams  showed  average  gains  of 
two  S-units  or  better  over  a  1000  foot  long- 
wire  aimed  at  Europe.  Nearly  all  work  has 
been  on  CW  with  900  watts,  but  with  a 
borrowed  SSB  exciter  all  continents  except 
Asia  were  easily  worked. 

The  antenna  has  stood  up  well  in  50  to 
60  mph  winds,  snow,  and  ice  as  long  as 
all  guys  were  kept  tight;  if  the  guys  are 
not  tight  the  arms  will  break  in  winds  of 
30  to  40  mph.  This  antenna  is  a  joy  to 
operate  with  on  40  meters,  but  you  must 
take  a  bit  of  time  to  build  and  maintain  it. 

I  wish  to  express  my  appreciation  par- 
ticularly to  my  tolerant  landlady,  Mrs.  Ellen 
Richardson,  to  Alice  and  Otis  Onsrud  (Mr, 
Onsrud  contributed  the  expert  welding), 
Tom  Leffingwell,  and  Donald  Weinshank. 
Also  to  W4VRD,  W6RW,  K9ELT,  K9KNC, 
W9SZR,  and  to  all  the  others  who  have 
helped. 

.    .    .    KGDDO 
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Rati!   Linfranco   HRR 
via  Friuli  28 
MiUno,  Italy 


Experiments  with  Quad  Antennas 


Over  the  past  few  years  I  have  con- 
structed a  number  of  antennas,  largely 
based  on  data  collected  from  the  various 
ham  magazines*  In  most  cases  however,  1 
wasn't  completely  satisfied  with  the  resull 
also,  the  dimensions  varied  from  one  article 
to  another  and  the  gain  figures  given  by 
the  authors  seemed  to  be  somewhat  exces- 
sive. 

I  decided  that  the  only  way  I  was  going  to 
get  a  proper  answer  was  to  conduct  a  little 
basic  research.  With  the  few  instruments 
that  I  have  at  my  disposal,  and  a  lot  of  cut 
and  try,  I  think  I  can  now  provide  some  use- 
ful information  on  the  construction  of  cubi- 
cal quad  antennas. 

My  first  experimental  quad  antenna  was 
designed  for  145  MHz.  This  antenna  was 
designed  in  such  a  way  that  I  could  vary 
the  dimensions,  spacing  and  height  from  the 
ground.  Since  I  didn't  have  a  lot  of  exotic 
antenna  testing  equipment,  I  made  do  with 
what  I  had.  The  resonant  frequency  of  the 
elements  was  found  with  the  aid  of  a  grid- 
dipper  and  a  communications  receiver;  the 
front-to-back  ratio,  minimum  radiation  an- 
gle and  attenuation  off  the  sides  of  the  an- 
tenna were  determined  with  three  separate 
field  strength  meters.  In  addition,  an  anten- 
nascope  was  used  to  measure  the  input  im- 


The  six  element  quad  for  two  meters  is  centered  on 
145  MHz,  This  antenna  has  a  boom  length  of  144*5 
inches!  just  a  hair  over  twelve  feet,  and  has  pro* 
vided  excellent  results  on  two  meters* 


pedance  to   the   quad   and   an   SWR   meter 
used  to  check  the  match, 

With  this  simple  test  equipment  I  closely 
examined  a  three  element  quad  for  two  me- 
ters and  the  effects  of  element  spacing, 
height  above  ground  and  various  elements 
dimensions.  To  insure  that  the  results  were 
not  just  casual  but  repititive,  the  tests  were 
conducted  over  a  three  month  period  and 
have  been  repeated  three  times;  in  each  case 
the  entire  antenna  was  completely  disassem- 
bled and  re-assembled.  After  I  had  com- 
pleted all  the  tests  on  the  145  MHz  quad, 
I  used  the  experimental  data  to  develop  a 
three  element  three  band  quad  for  14,  21 
and    28    MHz, 

Obviously*  to  construct  an  antenna  for 
three  different  bands,  I  had  to  make  com- 
promises to  obtain  optimum  results  on  all 
three  bands.  During  the  course  of  my  ex- 
perimentation I  was  able  to  establish  that 
when  a  reflector  was  adjusted  by  means  of 
a  stub  on  the  lower  part  of  the  square,  the 
antenna  became  asymmetric  and  lost  con- 
siderable gain  in  the  horizontal  plane.  There- 
fore, two  stubs  should  be  used  to  adjust  the 
reflector  and  other  parasitic  elements;  one 
on  the  upper  side  of  the  reflector  and  one 
on  the  lower  side.  In  addition,  these  two 
stubs  should  be  adjusted  together.  This  so- 
lution practically  precludes  adjusting  an  an- 
tenna for  14,  21  and  28  MHz,  so  I  com- 
pletely removed  the  stubs  and  made  all  the 
sides  of  the  quad  perfecdy  symmetrical.  1 
also  found  in  the  course  of  my  experiments 
that  the  alignment  between  the  wires  of  the 
various  elements  is  very  important. 

After  completing  the  experiments  with 
the  model  antennas,  I  built  a  full  size  three 
element  quad  for  14,  21  and  28  Mhz.  This 
antenna  has  been  placed  on  a  support  pro- 
jecting 5  meters  (about  I6J4  feet)  from  the 
roof  of  my  house.  This  antenna  is  fed  with 
a  single  transmission  line;  two  relays 
mounted  in  a  water-tight  box  switch  in  the 
proper  radiator  when  1  change  bands.  It  is 
highly  advisable  to  use  a  I  wavelength  ot 
transmission  line  (or  an  odd  multiple)  be- 
tween  the  relay  switch  box  and  the   radia- 
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Quad  Dimensions 


Bond 

Reflector 
Radiator 
Director 


10    Meters 


15  Meters  20  Meters 

Total   Length  of  Wire  used   in  each  element 


2   Meters 


1079  cm 

1029  cm 

978  cm 


424.8  in) 

405.1    in) 

(385.0  in) 


1470  cm 
1403  cm 
1333  cm 


! 578.7  in) 
552.4  in) 
524.8  in) 


2204  cm     (847.7  in 

2103   cm      (828.0  in 
1997  cm     (786.2  in 


216  cm 
206  cm 
197  cm 


86*0 
77.6 


in) 
in 

* 

in 


Spacing  between  elements:  on  the  tri-band  beam  for  10,  15  and  19,  and  20,  the  director  is  spaced  260  cm 
(102.4  In)  from  the  radiator;  the  reflector  Is  spaced  230  cm  (90.6  in)  from  the  radiator.  For  the  six  element 
two  meter  quad  all  spacing*  are  in  reference  to  the  radiator  and  are  as  follows:  reflector,  31  cm  (12 3.  In): 
1st  director,  29  cm  { I  \A  in);  2nd  director,  63  cm  {24.8  in);  3rd  director,  96  cm  (37 J  in);  and  4th 
director,    148  cm    (58.3  In). 


tor  element.  You  definitely  should  not  tie  the 
three  radiator  squares  together  to  facilitate 
feeding  by  a  single  transmission  line;  the 
gain  and  directivity  are  completely  destroyed. 

Mechanically  the  beam  was  constructed 
by  using  a  boom  of  extra-light  steel  tubing 
on  which  three  cast  aluminum  cross-pieces 
are  threaded.  Bamboo  poles  were  used  to  sup- 
port the  wires.  At  the  points  where  the  wire 
squares  are  fixed,  stainless  steel  springs  have 
been  mounted  to  keep  the  wires  taut  and  in 
alignment  without  subjecting  the  bamboo 
supports  to  flexing.  These  springs  also  com- 
pensate for  the  lack  of  symmetry  of  the 
poles  after  they  are  mounted  on  the  boom. 
After  the  wires  and  stainless  steel  springs 
were  mounted,  all  the  bamboo  poles  were 
given  a  coat  of  protective  paint. 

Where  the  poles  are  attached  to  the  cross- 
arms  ?  a  small  sheet  of  thin  rubber  6  mm 
thick  (about  %  inch)  has  been  inserted  to 
make  the  joint  more  elastic.  The  poles  are 
then  fixed  in  place  with  galvanized  U-bolts. 
The  preparation  of  the  wire  squares  re- 
quires the  utmost  in  accuracy;  the  data 
shown  in  the  following  tables  should  be  fol- 
lowed as  closely  as  possible.  The  easiest  way 
to  accomplish  this  is  to  unwind  the  wire, 
measure  a  length  20  cm  long  (8  inches), 
form  a  small  eyelet  in  the  wire  and  solder 
it  so  it  provides  a  reference  point  for  the 
subsequent  eyelet.  Each  side  of  the  square 
is  carefully  measured  until  the  whole  square 
has  been  made;  the  first  length  of  wire  is 
used  to  close  the  last  side  with  a  solder  joint. 
Close  attention  to  this  procedure  greatly  fa- 
cilitates the  final  assembly,  and  permits  easy 
installation  of  the  eyelets  at  the  corners  over 
the  stainless  steel  springs.  The  same  method 
may  be  used  for  the  construction  of  a  144 
MHz  quad,  but  for  the  two  meter  version 
the  bamboo  should  be  replaced  with  a  ma- 
terial that  has  better  rf  characteristics. 

The  results  obtained  with  this  antenna  are 
best  illustrated  by  comparing  it  to  a  multi- 


band  commercial  unit,  The  front- to-back 
ratio  is  not  maximized  because  of  the  com- 
promises made  in  dimensions  to  permit  op- 
timum operation  on  three  bands.  However, 
on  20  meters  the  front-to-back  ratio  is  on 
the  order  of  22  dB.  The  vertical  angle  of 
radiation  appears  to  be  lower  than  that  of 
a  two  element  quad,  but  unfortunately,  com- 
parative tests  are  difficult  to  evaluate  in 
terms  of  radiation  angle  and  front-to-side 
ratios.  The  actual  operating  results  have 
been  excellent;  with  only  16  watts  input  on 
14,  21  and  28  MHz,  I  have  had  excellent 
results  working  DX  stations, 

I  have  also  been  extremely  pleased  with 
the  results  obtained  with  the  six  element 
two  meter  quad;  this  antenna  has  consis- 
tently out-performed  large  commercial  an- 
tennas installed  by  local   amateurs. 


\ 


\ 


The  three  element  quad  for  10,  15  and  20  meters. 
The  SWR  on  atf  bands  is  less  than  1.5:1,  even  at 
the  band  edges.  On  14.00  and  14.35  MHz  for  ex- 
ample, the  SWR  is  1.4:1,  at  14.18  MHz  it  is  1.2:1: 
at  21.00  and  21.45,  the  SWR  is  1.2:1,  at  21.23  it 
is  1.1:1;  and  on  28.2  and  29.5  the  SWR  is  1.4:1, 
at  28.8  it  Is  1.2:1.  SWR  checks  with  both  Heath  kit 
and  Jones  Mieromatch  bridges  provided  almost 
Identical    results. 

...  1 1RR 
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The  HEATHKIT  SB-101  Transceiver  and 

SB-200  KW  Linear  Plus  Accessories 


In  Answer  To  Your  Requests  *  .  .  now  those  of 
you  who  just  can't  spare  the  time  for  "do-it- 
yourself,  can  purchase  the  SB-101  Trans- 
ceiver and  SB-200  KW  Linear  factory  assem- 
bled and  tested  ready  for  operating  the  moment 
you  unpack  them.  For  those  who  want  to  save 
the  most,  these  units  also  will  continue  to  be 
available  in  kit  form.  Either  way,  you  get  the 
renowned  SSB  performance  and  features  that 
have  made  the  Heath  SB  line  the  fastest 
selling  rigs  on  the  air. 

The  following  related  accessories  also  will  be 
available  factory  assembled  or  in  kit  form: 
HP-13  DC  Power  Supply  (for  mobile  operation 
of  the  SB-! 01),  HP-23  AC  Power  Supply  (for 
fixed  station  operation  of  the  SB-101),  and 
SB-600  Communications  Speaker  (matches  ap- 
pearance of  SB  line  and  has  space  for  installing 
the  HP-23  AC  power  supply). 


SB-101  80-10  Meter  SSB  Transceiver 

•  1 80  watts  PE P.  1 70  watts  CW  •  Switch  select  U pper  or  Lower 
sideband  or  CW  *  CW  sidetone  ■  PTT  or  VOX  •  Linear  Master 
Oscillator  with  1  kHz  dial  calibration  (resettable  to  200  Hz)  * 
Provision  for  switch  selection  of  optional  SBA-300-2  CW  filter 

•  Provision  for  external  LMO  *  Separate  CW  offset  carrier  crystal 

•  100  kHz  calibrator 

Assembled  SBW-101,  23  lbs.,  write  for  terms $540.00 

Kit  SB-101,  23  lbs $360.00 


SB-200  80-10  Meter  KW  Linear  Amplifier 

*  1200  wans  PEP,  1000  watts  CW  *  Drives  with  100  watts  ♦ 
Built-in  SWR   meter,  antenna  relay,  solid  -state  power  supply 

*  ALC  •  Shielded,  fan- cooled  amplifier  compartment  •  Pre- 
tuned  cathode  input  «  Circmt  breaker  •  120/240  v. 

Assembled  SBW-200,  41  lbs, > . $320.00 

Kit  SB-200,  41  lbs , . , $220.00 

SB-600  Communications  Speaker 

*  Styled  to  match  SB  series  •  For  fixed  station  use  •  8  ohm 
speaker  with  shaped  300-3000  Hz  response  •  Has  space  for 
HP-23  power  supply 

Assembled  SBW-600,  5  lbs *, ,,$24.95 

Kit  SB-600,  5  lbs $17,95 

HP-13  Solid-State  Mobile  Power  Supply 

*  Supplies  voltages  for  SB-1 01  •  Provisions  for  remote  operation 
(can  be  located  in  engine  compartment)  ■  Circuit  breaker  pro- 
tection *  12  to  14.5  VDC  input  (neg.  ground  only) 

Assembled  HPW-13,  7  lbs ..*.. $89.95 

IV  111        r  —  I  Of    /     IUb1.,,,T4tfltllftt^T(fl1l,ttiffttttt»''  *■  w"w  *  3  5P 


HP-23  Solid-State  Fixed  Station  Power  Supply 

•  Supplies  voltages  for  SB-101  *  Excellent  dynamic  regulation 

•  Fused  primary  •  Can  be  installed  inside  SB-600  speaker  cab. 

Assembled  HPW-23,  19  tbs ,$64.95 

Kit  H  P-23,  1  9  lbs . . .  ♦ .  $49,95 
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FREE  1967 
4/r\\        CATALOG 

Describes  these  and  over 
250  kits  foi  stereo/hi-fi, 
color  TV,  amateur  radio, 
shortwave,  test,  CB,  ma- 
rine, educational,  home 
and  hobby.  Save- up  to  50%  by  doing  the  easy 
assembly  yourself.  Mail  coupon  or  write  Heath 
Company,  Benton  Harbor,  Michigan  49022. 


HEATH  COMPANY,  Dept.  11-5 

Benton  Harbor,  Michigan  49022 

D  Enclosed  is  $_ 


I 

1  Please  send  model  (s). 


*3  k  eat k  k:  i Tr 


.,  plus  shipping. 


Q  Please  send  FREE  Heathkit  Catalog. 
Name 


I 
l 

I 


Address. 


(Please  Print) 


j    City. 


State- 


Prices  &  specifications  subject  to  change  without  notice. 


lip. 
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H.  Lufkin  W0SII 
21  19    Inglehari    Ave. 
St.  Paul,  Minn. 


The  Half  Quad  Antenna 


A  muscular  version  of  the  inverted  V  drpole 


Thirty  some  odd  years  ago,  E.  J.  Sterba 
developed  a  form  of  stacked  dipole  antenna 
which  bears  his  name.  Although  the  Sterba 
curtain  is  not  too  popular  with  radio  ama- 
teurs, it  is,  none  the  less,  an  excellent 
antenna.  The  Sterba,  as  you  no  doubt  know, 
is  the  grandaddy  of  some  antennas  that 
enjoy  great  popularity  today. 

The  lazy  H,  a  simplified  version  of  the 
Sterba  in  its  basic  form,  is  one  of  the  des- 
cendants of  the  Sterba,  and  was  introduced 
to  the  amateur  world  by  W6BCX.  From  the 
lazy  H,  the  same  gentleman,  W6BCX,  de- 
veloped the  bi-square  by  combining  the  half 
wave  elements  in  the  form  of  a  square, 
The    bi-square    dimensions,    particularly    at 


the  lower  frequencies,  become  rather  ungain- 
ly mechanically,  so  it  was  inevitable  that 
someone  would  find  a  way  to  reduce  the 
size  of  the  half  wave  sides  and  still  retain 
reasonably  good  gain.  We  know  this  re- 
duced size  bi-square,  with  one  quarter  wave 
length  sides,  as  the  cubical  quad.  Now,  let's 
take  the  quad  and  reduce  it  in  size  by 
slicing  it  in  two,  leaving  only  the  top  half. 
This  remaining  half,  for  want  of  a  better 
name,  becomes  a  half  quad. 

The  main  advantage  of  the  half  quad  is 
that  it  can  be  erected  for  the  40  and  80 
meter  bands  without  resorting  to  the  use 
of  broadcast  station  size  towers.  The  half 
quad  employs  wire   elements,  supported  in 


52  Ji   COAX 


Fig.    I,  W0SII's  half  quad  antenna, 
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NO 

MORE 


COIL 

CHAmm 

with  the  new  improved 

SWANTENNA 

The  only  remote  controlled 
band  switching  mobile 
antenna  on  the  market. 

5  BANDS- 500  WATT 

POWER  RATING 

We  are  pleased  to  offer  the  new  band  switch- 
ing deluxe  Swantenna  as  part  of  the  Swan 
line.  Two  of  the  major  improvements  are  the 
use  of  GE  Lexan®in  the  center  coil  support 
that  makes  it  virtually  unbreakable,  and  the 
new  light  weight  stainless  steel  whip.  The 
higher  Q  of  the  Swantenna  and  the  gold  plated 
switching  contacts  provide  greater  radiation 
efficiency  and  field  strength  than  most  coil 
changing  designs.  Thus  with  the  new  improved 
Swantenna  you  achieve  the  ultimate  in  mobile 
operation;  a  high  efficiency  antenna  system 
p  us  band  switching  while  driving* 

$95 


MODEL  55  remote  controlled 


**»■**-• 


MODEL  45>same  antenna  as  Mode!  55f    <r#je 
but  with  manually  operated  coil  switch  5>UJ 


■    . 


KWIK-ON 

Antenna  Connector 


Disconnect   your   antenna    from 
bumper   mount    in    seconds.    Made     Vj  25 
entirely    of    stainless    steel.    Noise     ^    " 
free. 

DELUXE  BUMPER  MOUNT 

The  most  important  development  in  mobile 
antenna  mounts  in  years.  No  chain  to  break, 
no  clip  to  stretch.  Made  of  highly  polished 
cast  aluminum.  Complete  instructions  illus- 
trate how  to  fit  this  deluxe  mount  to  the  exact 
contour  of  your  bumper, 
providing  the  strongest,  $0^1  95 
best  looking  mount  for  your  A  LL 
mobile  antenna. 


Half  Quad  Dimension 


Naif  Quad  Dimension 


Reflector 

Driven  Element 
Director 


7,1  MHz 

trio" 

428" 


7.2  MHz 
68'  3*' 
48' 
4  IT 


3.8  MHi 

nrr 

113' 

IOo'IO* 


If  I 


3J?  MHi 
126' 
120* 

II41 


One  quarter  wave  length,  for  element  spacing,  (in  feet)    = 

Freq  (MHz) 


the  center  with  a  single  pole.  The  elements 
are  slanted  down  toward  ground  at  an  angle 
of  approximateliy  45  degrees  (See  Fig*  I 
The  parasitic  elements  are  attached  to  the 
poles  with  small  insulators,  and  the  driven 
element  is  constructed  and  attached  to  its 
pole  in  the  normal  inverted  "V"  fashion. 

The  two  or  three  element  version  of  the 
half  quad,  with  one  quarter  wave  spacing 
between  elements,  will  give  good  gain  and 
allow  the  array  to  be  fed  directly  with  52 
ohm  coax  cable,  With  one  quarter  wave 
length  spacing,  the  feed  impedance  of  the 
half  quad,  using  the  two  element  version 
with  a  driven  element  and  reflector,  will 
be  about  60  ohms.  The  three  element  halt 
quad  will  give  a  feed  point  impedance  of 
approximately  30  ohms.  The  gain  of  two 
element  half  quad  is  4.5  dB?  and  for  the 
three  element  half  quad,  8  dB. 

The  half  quad  at  this  QTH  is  the  40 
meter  size,  suspended  from  50  foot  poles, 
and  oriented  on  Australia.  The  reports  on 
5SB,  received  from  the  VK's,  range  from 
S-5  to  S-8,  a  very  respectable  performance 
from  a  horizontally  polarized  antenna  with 
an  average  height  of  about  one  quarter 
wave  length  above  ground. 

As  an  added  note,  and  with  apologies  to 
an  old  acquaintance  Dr.  John  Kraus,  the 
W8JK  Flat-Top  array  can  be  rigged  in  the 
Half  Quad  manner,  when  a  bi-directional 
pattern  is  desired. 

.   ,   .  W0SII 


Inexpensive  Equipment  Feet 

The  "Self-Stik  Flan-Tabs'*  are  an  excel- 
lent and  cheap  source  of  scratchproof  feet 
for  small  equipment  cabinets,  mini-boxes 
and  the  like.  They  are  green  flannel  cov- 
ered discs  with  a  pressure-sensitive  adhesive 
on  the  back  and  come  in  two  sizes,  X  inch 
and  %  inch,  32  to  a  card  for  29c  in  dime 
stores, 

.  -  .  Edwin  Hill  W3URE 


FOR  MOBILE- 

It  won't  take  long  for  the  new  Swan  500  to  establish 
itself  as  "King  of  the  Road."  480  watts  of  solid  power, 
improved  circuit  efficiency,  and  Swan's  excellent  audio 
quality  combine  to  give  you  home  station  performance 
while  operating  mobile. 

At  the  top  of  the  Swan  line,  the  50O  offers  many  extra 
features:  Automatic  noise  Ijmfter,  selectable  upper  and 
lower  sideband,  100  kc  crystal  calibrator,  and  provision 
for  installation  of  an  internal  speaker, 

The  new  500  is  equipped  with  the  finest  sideband  filter 
used  in  any  transceiver  today.  With  a  shape  factor  of 
L7  ultimate  rejection  better  than  100  db,  and  a  care- 
fully selected  bandwidth  of  2.7  kc,  this  superior  crystal 
filter  combines  good  channel  separation  with  the  excel- 
lent audio  quality  for  which  Swan  transceivers  are  so 


well  known, 


Frequency  coverage  of  the  five  bands  is  complete:  3,5-4.0 
me,  7.0-7.5  rnc,  13.8544.35  me,  21-21.5  rnc,  28-29.7  ffife 
(In  addition,  the  500  covers  Mars  frequencies  with  the 
405X  accessory  crystal  oscillator.) 

Along  with  higher  power,  improved  styling  and  many 
deluxe  features,  the  new  500  has  the  same  high  stand- 
ards of  performance,  rugged  reliability  and  craftsman- 
ship that  have  become  the  trademark  of  the  Swan  Line. 
Backed  by  a  full  year  warranty  and  a  service  policy 
second  to  none,  we  feel  that  the  Swan  500  will  estab- 
lish a  new  standard  of  value  for  the  industry. 

So  if  you'd  like  to  hear  a  VK,  ZS  or  UA  say  "stand  by, 
the  mobile  station/1  put  a  Swan  500  in  your  car  this 
summer! 


ACCESSORIES: 


12  Volt  DC  Supply,  for  mobile  operation. 

IV]  UUCl         1      1*11/  %      I.       *a-.i*«t-at4       ■■*■■#      ■i.tt.titiyUU 

Matching  AC  Supply.  Model  117XC $  95 

Plug-in  VOX  Unit.  Model  VX-1   .■ $35 


SEE  IT  AT  YOUR 
SWAN  DEALER 


Full  Coverage  External  VFO.  Model  410 $95 

Miniature  Phone  Band  VFO.  Model  406B $  75 

Crystal  Controlled  Mars  Osciliator.  Model  405X  .  ..$  45 
Dual  VFO  Adaptor.  Model  22 $  25 


ELECTRONICS 

Oceanside,  California 


— 


James    Allender    K8YIB 
James  Navarre  K8DYZ 
7343   Richfield  Rd, 
Davison,   Michigan 


The  Three  Element  Quad 


It  is  certainly  not  an  "old  wives  tale" 
when  someone  speaks  about  the  performance 
results  of  the  two  element  cubical  quad.  The 
gain  is  comparable  to  that  of  a  three  ele- 
ment yagi.  From  personal  experience,  the 
front-to-back  ratio  ranges  from  25  to  30  dB, 
with  the  front-to-side  ratio  reaching  as  much 
as  40  dB.  For  the  size  of  the  antenna  it 
packs  a  mighty  punch  in  the  roughest  of 
pUe-ups,  and  amateurs  around  the  world  will 
attest  to  its  performance.  Another  favorable 
aspect  of  the  quad  is  the  relatively  low  con- 
struction cost. 


The  three  element  quad  as  seen  from  KSYIB's  house 
shows  the  director,  the  driven  element,  and  the  re- 
flector. The  boom  consists  of  three  Inch  irrigation 
tubing  and  the  spreaders  are  bamboo. 


As  we  all  know,  most  amateurs  are  never 
satisfied  with  their  antenna,  so  we  decided 
to  go  one  better,  and  try  a  three  element 
quad.  There  was  very  little  information  avail- 
able on  this  type  of  antenna,  nevertheless 
the  problem  of  design  and  construction  was 
under  taken. 


Design 

The  dimensions  for  the  three  element 
quad  were  taken  from  W0AIW\s  dimen- 
sions for  his  four  element  quad.  It  was 
thought  that  we  had  to  start  somewhere,  and 
Lee's  figures  looked  good.  Originally  the 
boom  length  was  twenty-five  feet,  but  after 
running  some  tests  on  the  air  with  local  and 
out-of-state  stations,  it  was  decided  that  the 
front-to-back  ratio  was  suffering  badly. 
Thanks  go  to  WA0IOR,  Hal,  whose  sugges- 
tion to  shorten  the  boom  length  was  a  greal 
help  in  the  final  success  of  the  antenna. 


Construction 

Spreaders:  Fiberglass  poles  make  excellent, 
durable  spreaders,  but  are  guite  expensive. 
Bamboo  poles  also  suffice,  but  do  not  weather 
well  unless  they  are  protected.  A  few  coats 
of  Spar  varnish  will  last  several  years,  but  il 
the  poles  are  fiherglassed,  they  will  last  in- 
definitely. Fiberglass  resin  and  fiberglass 
cloth  are  available  at  most  boat  centers  and 
sport  shops.  The  bamboo  poles  were  cut  to 
a  length  of  thirteen  feet,  and  wrapped  from 
the  small  end  to  the  butt  with  three  inch 
wide  fiberglass  cloth.  About  half  a  quart  of 
resin  was  mixed  at  a  time,  and  applied  with 
a  paint  brush.  About  two  days  are  required 
for  the  poles  to  dry. 
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DIRECTOR 
69'  r 


DRIVEN    ELEMENT 

70'  1-1/21 


REFLECTOR 
72'  1-l/Z" 


HOLES  FOR   3* 
MUFFLER    CLAMPS, 


HOLES   FOR  2 
MUFFLER    CLAMPS 


BOOM -TO -MAST    PLATE 

Fig.  I.  This  three  element  quad  for  twenty  meters  provides  extremely  wide  bandwidth  as  indicated  by  the 
low  SWR  throughout  the  band*  The  construction  of  this  quad  is  straight-forward  and  onfy  requires  a  boom 
length  of  21   feet. 


Supporting  crossarms:  Three  foot  sections  of 
one  inch  angle  aluminum  were  used  to  hold 
the  poles  to  the  boom.  The  muffler  clamps 
used  between  the  angle  stock  and  the  boom 
are  three  inch.  The  bamboo  poles  are  held 
to  the  angle  aluminum  by  one  and  a  half 
inch  hose  clamps* 

Boom:  The  boom  consists  of  twenty-one  feet 
of  three  inch  irrigation  tubing.  The  spacing 
from  the  reflector  to  the  driven  element  is 
ten  feet,  and  the  distance  from  the  driven 
element  to  the  director  is  eleven  leeL 


The  supporting  crossarms. 


Stringing  the  elements:  Number  fourteen 
wire  was  stretched  out  and  marked  at  69'  1" 
for  the  director,  70'  1J£"  for  the  driven  ele- 
ment, and  72'13£"  for  the  reflector.  After 
the  crossarms  had  been  assembled,  the 
spreaders  were  staked  out  perpendicular  to 
each  other,  and  each  element  was  strung. 

Assembly  and  tuning:  Each  element  was 
fastened  to  its  respective  position  on  the 
boom,  and  52  ohm  cable  was  attached  di- 
rectly to  the  driven  element.  Tuning  stubs 
were  fashioned  out  of  #12  wire  and  fas* 
tened  to  the  director  and  reflector.  The  an- 
tenna was  raised  to  approximately  twenty 
feet,  and  the  stubs  were  adjusted  to  give 
maximum  s-meter  readings  on  a  receiver  be- 
neath the  antenna. 

Repeated  comparisons  with  a  nearby  sta- 
tion, on  the  long  and  short  haul  DX,  seem 
to  indicate  that  the  three  element  quad  is 
comparable  to  his  four  element  vagi.  The 
front-to-back  and  front-to-side  ratios  are  as 
good  if  not  better  than  the  two  element  quad 

Over  200  countries  have  been  worked  in 
the  last  six  months,  and  good  success  has 
been  experienced  in  the  pile-ups. 

,  .  .  K8YTB 
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We  believe  the 

new  2K-2  is 

the  finest  linear 

amplifier  ever 

made  for  the 
amateur  service 


2K-2   FLOOR  CONSOLE  $675.00 


The  new  2K-2,  Floor  Console,  2KD-2  Desk  Model  and  2KR-2  RF  Deck  are  destined  for 
greatness.  Following  the  pattern  of  excellence  established  by  the  world  famous  2-Kr  the 
new  2K-2  reaches  previously  unattainable  levels  of  achievement.  Its  exceptional  sim- 
plicity of  design,  extraordinary  concern  for  reliability,  superb  linearity  with  attendant 
signal  sharpness,  remarkable  power  output  and  modern  design  all  combine  to  make 
the  2K-2  the  finest  linear  available  to  the  amateur  today. 
Wouldn't  you  like  to  own  the  finest?  Write  today  for  full  information. 

6%  FINANCE  CHARGE  •  10%  DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CHARGE  IF 
PAID  IN  90  DAYS  ♦  GOOD  RECONDITIONED  APPARATUS  •  Nearly  all  makes  &  models. 

Our  reconditioned  equipment  carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back 
within  90  days  for  full  credit  toward  the  purchase  of  NEW  equipment.  Write  for  bulletin. 

TED  HENRY    (W6UOU)  BOB  HENRY    (WOARA)  WALT  HENRY    (W6NRVJ 


CALL  DIRECT 


I      ■ 


USE  AREA  CODE 


Butler  1,  Missouri,  64730 
11240  W.  Olympic,  Los  Angeles,  Calif.,  90064 
931  N.  Euclid,  Anaheim,  Calif.,  92801 
6116  N.  27th  Ave.,  Phoenix,  Ariz.,  85017 


816  679-3127 

213  477-6701 

714  772-9200 

602  AM  4-3895 


East  Coast  Rep,:  Howard  Laughrey,  2  Elizabeth  St.,  Chappaqua,  N,Y.  10514,  (914)  CE  8-3683 


W 


Worlds  Largest  Distributors  of  Shorf  Wove  Receivers" 


Bill  Dennis  K0UKN 
1618  N.  61st  St. 
Omaha,  Nebr,  68104 


A  Light  Four  Element 


Quad  for  20  Meters 


Now  that  Spring  is  here  it's  time  to  think 

about    improving    your    antenna    system. 

Why  the  antenna  and  not  the  transmitter? 

Well  it's  easier  to  increase  power  in  the 
antenna  than  it  is  to  improve  output  power 
in  the  transmitter* 

For  example:  If  one  ham  in  town  puts 
up  a  quad  that  gives  10  dB  gain,  then  an- 
other ham  in  the  same  town  would  have 
to   increase   his   output   power    10   times   to 


get  the  same  signal  report,  A  100  watt  sta- 
tion using  this  same  antenna  would  be  as 
strong  as  his  neighbor  running  1,000  watts 
to  a  dipole, 

A  recent  survey  among  leading  DXers 
in  the  world  shows  that  the  six  element 
beams  and  the  four  element  quads  put  out 
the  "big"  signals. 

Most  people  don't  have  the  room  or  the 
money  to  put   up   a  six  element  beam   but 


A  four  element  quad  tor  20   meters.   This  antenna   weighs  less  than  50  pounds  and  ha%  withstood  winds  up 
to  80  miles  per  hour. 


MAY   1967 


41 


H 


^ 


fe 


Fig*  I,  Overall  view  of  the  four  element  quad  for  20  meters;  the  total  boom  leng+K  is  nearly  30  feet. 
Either  diamond  or  square  construction  may  be  used  as  shown  on  the  right,  but  the  square  model  requires 
insulators — one    in    each    element. 


a  four  element  quad  doesn't  take  too  much 
space  and  is  considerably  cheaper  than  the 
beam. 

In  the  past,  four  element  quads  have  been 
bulky,  very  heavy  and  parts  were  hard 
to  come  by*  Today  a  four  element  quad 
can  weigh  under  50  lbs*  By  using  light- 
weight fiberglass  amis  (16  of  them)  each 
weighing  only  a  pound  and  by  using  a  light- 
weight aluminum  boom  and  using  aluminum 
braces  to  mount  the  arms  to  the  boom  all 
totals  up  to  a  lightweight  four  element  quad 
that  can  be  supported  by  most  towers  cap- 
able of  supporting  a  tri-band  beam. 

A  2"  x  30'  x  ,065  wall  tubing  spec, 
6Q61ST-6  boom  will  support  the  lightweight 
arms  and  has  a  lower  wind  resistance  than 
the  4"  boom  used  in  the  past. 

The  least  expensive  arms  for  a  quad  are 
made  of  wood  or  bamboo,  These  anus  can 
crackt  split,  warp  and  are  easily  broken 
during    construction    or    by    the    wind    after 

construction, 

Commercial  fiberglass  is  now  available 
within  the  price  range  of  the  average  in- 
come. This  fiberglass  is  made  especially  for 
quad  antennas  and  is  manufactured  by  sev- 
eral companies.  These  lightweight  amis  sell 
For  about  $5  each  or  $80  for  the  16  arms. 

Quad  arm  mounts  are  also  available  for 
around   $5   each   or   $20   for   the   4   mounts, 


Boom  to  mast  clamps  are  available  but 
be  sure  that  they  are  big  enough  to  sup- 
port a  four  element  quad.  The  support 
should  be  12"  x  2"  O.D,  for  the  boom  and 
6"  x  1ST  O.D,  for  the  mast.  The  clamp 
on  your  old  antenna  might  do  the  job  or 
order    one    from    an    antenna   manufacturer, 

The  clamp  must  be  capable  of  support- 
ing both  the  2"  boom  and  the  l)t"  mast 
above   and   below  the  boom    (Fig,   2). 

About  50'  of  JJ"  galvanized  guy  wire, 
2  heavy  duty  turnbuckles  and  8  cable  clamps 
are  needed  to  give  the  boom  additional 
support  (Fig,  1). 

Several  companies  offer  all  of  these  parts 
for  under  $150  including  the  boom.  This 
price  can  be  cut  if  one  makes  any  of  the 
parts  himself  or  has  them  on  hand  from 
other  antenna  projects. 

There  is  no  real  difference  between  a 
quad  shaped  like  a  diamond  and  one  shaped 
like  a  square,  The  important  thing  is  the 
feedpoint  (Fig,  I),  Feeding  the  antenna  at 
any  point  marked  H  results  in  horizontal 
polarization  and  feeding  at  any  point  marked 
V   will   result  in  vertical   polarization. 

The  most  widely  used  polarization  is  hori- 
zontal. It  is  easier  to  tune  the  antenna  and 
the  tower  will  have  less  effect  on  the  an- 
tenna than  if  vertical  polarization  would  have 
been  used. 
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COMMERCIAL   ARM  MOUNT 


Fig.  2.   The   commercial   arm   mount    and    boom   support    used    with 
particular  design   has  withstood   winds   up  to  80  miles   per  hour. 


boom  support 
the    four   element    20    meter    quad.    This 


The  diamond  quad  offers  an  excellent 
route  for  the  feedline  to  be  run.  The  feed- 
line  can  be  taped  directly  to  the  fiber- 
glass arm  with  no  ill  effects.  The  square 
quad  requires  4  insulators,  one  for  each 
element  (Fig.  I). 

A  quad  is  not  an  especially  broad-banded 
antenna;  the  SWR  can  be  tuned  to  almost 
1  to  1  at  any  one  frequency  but  the  SWR 
rises  more  rapidly  than  does  the  SWR  in 
many  beams.  This  is  not  a  serious  draw- 
back as  the  SWR  is  under  2  to  1  over 
most  of  the  band  (Fig.  3). 

The  resonant  frequency  can  be  changed 
easily  by  lengthening  or  shortening  the  wire 
or  by  using  coils,  shorted  stubs,  tuning  stubs 
or  other  tuning  methods. 

The  length  of  the  wire  on  each  side  of 
the  quad  can  be  calculated  by  using  the  for- 
mula 248  or  the  formula  984  for  the  total 
length  of  each  loop*  The  approximate  total 
length  of  the  wire  for  the  20  meter  phone 
is: 

1st  director 

2nd  director 

driven  element 

reflector 


66J  6" 

68'  3" 

70'  0" 

71'  9" 


The  above  lengths  were  calculated  by  in- 
creasing the  driven  element  length  2%%  for 
the  reflector  and  by  decreasing  the  direc- 
tors 2/2$  from   the  driven   element  size. 

The  radiation  resistance  of  the  quad  will 
be  close  to  50  ohms  and  the  greatest  gain 


will    be 
spaced : 


achieved    when    the    elements    are 


** 


iff 


1st  to  2nd  director  Iff  6' 
director  to  driven  9'  3 
driven  to  reflector      9'  9 

This  uses  all  but  6"  of  the  30"  boom. 
1.  Select  a  flat  place  in  the  yard  to  lay  out 
the  quad  arms.  Mount  the  arms  to  the 
arm   mount.   Do  this  to   each  of  the  4 
mounts. 


2. 


Drill  i;io  holes  in  the  arms  approxi- 
mately 12'  1"  from  the  center  of  the 
boom;  drill  a  2nd  hole  at  12'  3"  in  the 
bottom  arm  of  the  driven  element.  Be 
sure  to  drill  all  holes  straight  and  in 
a  level  plane. 
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Ftg.  3.  Standing  wave  ratio  of  the  four  element 
quad.  Although  this  unit  was  tuned  for  minimum 
SWR  in  the  phone  section  of  the  band,  even  at 
the   low   end    the    SWR    barely   exceeds   2.5:1. 
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IT'S  WHATS 

INSIDE  THAT  COUNTS! 


Model  LK-20OO 

Dimensions:    29l/4*    high 
16'   wide   by   I5'/T   deep 
Shipping  wt.   125  pounds 


LINEAR 


AMPLIFIER 


•  Easily    handles    maximum    legal    power    for    a 
modes    with     grounded     grid,     zero-bias     linear 
operation, 

it  Eimac  3-1000Z  final  provides  full  1000  watts 
plate  dissipation  and  longer  tube  life  with 
exclusive    after    off    coohng. 

*  High  reliability  solid  state  power  supply  using 
computer  grade  capacitors  for  continuous 
duty, 

#  A.LC,  output  provides  higher  audio  level  with- 
out flat  topping  and  the  tuned  cathode  input 
provides  higher  efficiency  with  minimum  dis* 
tortion. 

*  New  tank  design  gives  equal  efficiency  all 
bands  with  metered  R.F,  watts  output  to  an- 
tenna  or  dummy   load. 


CALL  —  WRITE   FOR   COMPLETE  DETAILS 


J 


&R  radio  supply 

Phone  213-769-7848 

4837  Laurel  Canyon  Blvd. 

North  Hollywood,  Cal.  91607 


i  Thread  the  wire,  #14  enameled  cop- 
per, through  each  hole,  and  on  the  last 
arm  connect  the  2  ends  together  and 
solder  forming  a  closed  loop;  do  this  to 
each  element, 

4.  Drill  a  SI"  hole  about  1"  from  each 
end  of  the  boom. 

5.  Attach    a    10'    x    l%"    mast    at    its    mid 
point  to  the  boom. 

6.  Drill  Ji"  hole  about  2'  down  from  the 
top  of  the  mast  parallel   to   the   boom. 

7.  Slide  the  elements  on  the  boom  (a  little 
grease  or  butter  on  the  boom  might 
help ) , 

8.  Attach  feedline  (52  or  72  ohm  coax) 
to  the  driven  element  and  run  the  coax 
along  the  quad  arm  and  boom  taping 
it  with  permanent  black  tape  as  you  gq« 

9.  Push  5'  of  the  it"  cable  through  the 
holes  in  the  mast  and  attach  the  turn- 
buckles  to  each  end  of  this  wire.  Cut 
the  rest  of  the  steel  cable  evenly  and 
attach  the  wire  to  each  end  of  die  boom 
and  to  the  other  end  of  the  turnbuckles 
(Fig.  1),  Be  sure  that  the  turnbuckles 
are  as  wide  as  they  will  go  before 
attaching  the  cable. 

LO,  Raise  the  antenna  to  the  top  of  the 
tower  and  drop  it  into  place. 

1 1 .  Tighten  rotator  bolts, 

12.  Tighten  turnbuckles  so  that  the  boom 
is  straight. 

13.  Run  the  feedline  through  the  inside  of 
the  tower.  Drive  a  8'  ground  rod  into 
the  ground  as  near  as  possible  to  the 
base  of  the  tower.  Connect  the  outside 
braid  of  the  feedline  to  the  ground, 

This  quad  has  survived  winds  of  80  mph 
on  a  self-supporting  tower  50r  above  the 
ground.  If  additional  strength  is  desired  a 
piece  of  wood  or  similar  substance  can  be 
run  through  the  boom  to  give  additional 
horizontal  support. 

The  gain  of  the  antenna  varies  according 
to  what  method  of  measurement  is  used, 
Comparing  this  antenna's  gain  to  what  manu- 
facturers claim  their  antennas  get,  this  an- 
tenna exhibits  a  gain  of  about  12  dR.  This 
gain  was  measured  by  using  a  S-meter  in 
a  communications  receiver  using  a  dipole 
10  wavelengths  away  From  the  antenna. 

This  is  more  than  enough  gain  to  work 
most  stateside  and  DX  stations  using  either 
high  or  low  power. 
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Want  a  high-pay  career  in  Electronics? 


This 
free  book 

may  change 

your  life 

It  tells  how  to  go  about  getting  the  key 

to  job  success  in  the  growing  electronics 

boom-a  Government  FCC  License 


There's  a  big  boom  is  electronics-  And  YOLI  can 
be  part  of  it  You  don't  need  a  college  education  or 
any  previous  experience  in  electronics.  The  free  book 
shown  here  tells  vou  how. 

In  the  last  15  years,  the  electronics  manufacturing 
industry  alone  has  grown  from  $2.7  billion  to  $17  billion, 
and  is  expected  to  hit  $24  billion  by  W70. 

Thousands  of  trained  men  are  urgently  needed  to  help 
design,  manufacture,  inspect,  test,  install,  operate,  and 
service  electronics  marvels  that  are  making  headlines. 
If  you  qualify,  it  means  a  secure,  steady  high-pay  job 
with  a  real  future  to  it, 

Maybe  you'd  like  to  become  a  broadcast  engineer  . . . 
put  famous  radio  disc  jockeys  and  television  entertainers 
*on  the  air/*  Or  be  your  own  boss  servicing  some  of  the 
more  than  a  million  two-way  mobile  radio  systems  in 
taxis,  trucks,  trains,  etc.  Or  work  alongside  famous  sci- 
entists developing  and  testing  such  electronics  miracles 
as  picture-frame  TV,  desk-top  computers,  pea-sized 
hearing  aids,  rocket  guidance  and  control  systems* 

Regardless  of  which  you  choose,  the  secret  of  "getting 
your  foot  in  the  door" is  getting  a  Government  FCC  (Fed- 
eral Communications  Commission)  License.  It's  govern- 
ment-certified proof,  respected  by  employers  everywhere, 
that  you  have  passed  a  standard  Federal  exam  on  the 
fundamentals  of  electronics  —  that  you're  not  just  an 
electronics  handyman,  but  a  real  ^pro/'  Many  jobs 
legally  require  it. 

Now,  because  of  the  importance  of  getting  your  FCC 
License,  Cleveland  Institute  of  Electronics  has  prepared 
a  valuable  24-page  book  telling  you  how  to  go  about  it. 


ENROLL  UNDER  NEW  G.I.  BILL 

CIE  courses  are  available  under  the  new  Gl  Bill 
If  you  served  on  active  duty  since  January  31, 1955, 
OR  are  in  service  now,  check  box  in  coupon  for  G.I. 
Bill  information. 


You  will  find  out  why  the  Commercial  FCC  License  is 
often  called  the  "passport  to  success."  Youll  see  how 
and  why  the  Government  issues  these  licenses.  You  II 
learn  how  you  can  get  your  license  ,  *  .  and  qualify  for 
top  opportunities  in  Electronics. 

With  this  book,  you  will  receive  a  second  free  book, 
How  To  Succeed  In  Electronics.-1  It's  the  catalog  of 
the  Cleveland  Institute  of  Electronics  .  *  .  first  organiza- 
tion to  offer  an  FCC  License  Warranty.  (CIE  will  re- 
fund all  of  your  tuition  if  you  don't  pass  the  FCC  exam 
.  .  ■  on  your  first  try  ,  .  *  after  completing  the  course 
designed  to  prepare  you  for  it.)  You  will  learn  why 
better  than  9  out  of  10  men  with  CIE  training  get  their 
FCC  Licenses,  even  though  2  out  of  3  without  this 
training  fail. 

To  receive  both  books  without  cost  or  obligation, 
just  mail  the  coupon  below.  If  coupon  has  been  removed, 
write  to:  Cleveland  Institute  of  Electronics,  1776  Ea>t 
17th  Street,  Dept  EL-1  ,  Cleveland,  Ohio  44114.  Do 
it  now— it  may  change  your  whole  life. 


I     MAIL  COUPON  FOR  2  FREE  BOOKS    I 


h 


Cleveland  Institute  of  Electronics 

1776  East  17th  Street,  Cleveland,  Ohio  44114 


CIE 

Please  send  me,  without  cost  or  obligation,  your  24-page  bookr 
"How  To  Get  A  Commercial  FCC  License/'  together  with  four 
school  catalog,  "How  To  Succeed  In  Electronics/',  of  license- 
preparation  courses. 


i 
I 
\ 


Name, 


(please  print) 


Address 


City^ 


I 
I 
I 


State. 


Zip, 


Occupation 


Aga 


Q  Check  here  for  G.I.  Bill  information:. 


Accredited  Member  National  Home  Study  Council 
A  Leader  in  Electronics  Training  .  * .  Since  1934      EL-l 
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Mac   Norman  W7UXX 
2929  E.  Elm 
Phoenix.  Ariz. 


Tilt  that  Quad  at  A  Dollar  A  Foot 


When  the  quad  bug  hit  me  three  years 
ago,  a  basic  fact  of  antenna  design  came 
into  sharp  focus.  The  delta-quad  configura- 
tion I  planned  was  comparatively  new,  and 
I  had  no  doubt  that  there  would  be  a  long 
period  of  pruning  and  tuning.  This  called 
for  a  simple  method  of  raising  and  lowering 
the  antenna.  Even  if  my  calculations  were 
accurate,  I  knew  the  antenna  would  have 
to  go  up  and  down  dozens  of  times  so  that 
it  could  be  adjusted  for  this  particular  loca- 
tion in  order  to  correct  for  the  individual 
conditions  such  as  our  unusually  poor 
ground,  the  proximity  of  the  carport,  power 
lines,  etc. 

So  before  the  antenna  itself  was  touched, 
I  concentrated  on  a  "tower*— a  somewhat 
generous  term— that  would  permit  quick, 
easy  adjustment.  Consideration  was  given  to 
several  of  the  sturdier  crank-ups,  tilt-overs. 
Had  I  been  able  to  afford  one  of  the  more 
de-luxe  commercial  models,  particularly 
those  with  power  driven  winches,  there 
would  have  been  no  problem  except  that  of 
adjusting,  cutting,  trying  and  re-adjusting 
at  the  20'  level.  The  cost  of  this  equipment, 
however,  went  far  beyond  my  classification 
or  hobby  expense,  so  I  gave  the  question 
considerable  thought  and  came  up  with  the 
gadgetry  shown  in  Fig,  L  It  is  ultra-simple, 
delightfully  inexpensive,  and  completely  ef- 
fective for  lightweight  antennas. 

Basically,  the  tower  consists  of  two  parts: 
a  solidly  set  fulcrum  at  a  reasonable  height, 
a  lightweight  lever  arm  that  would  be  able 
to  take  punishment.  The  whole  works  had 
to  be  high  enough  to  raise  the  spider  of  the 
quad  to  a  41'  height  (half-wave  on  20  M. 
for  the  bottom  part  of  the  quad  square); 
had  to  be  able  to  live  with  summer  wind- 
storms with  gust  velocities  of  at  least  85 
MPH.;  and  had  to  make  the  raising-lower- 
ing procedure  a  matter  of  minimum  effort 
and  time,  I  felt  that  it  could  be  done  at  a 
low  cost.  It  can. 

There  are  two  basic  elements: 


The  fulcrum 

A  height  of  21'  seemed  like  a  good  ful- 
crum point  for  two  reasons.  First,  it  would 
allow  the  antenna  to  be  lowered  to  the  roof 
of  the  house  at  an  angle  that  would  allow 
me  to  make  adjustments  easily.  Secondly, 
standard  2"  black  or  galvanized  pipe  comes 
in  such  lengths,  and  with  somewhat  limited 
tools,  I  wanted  to  keep  work  to  a  minimum. 
I  was  fortunate  in  being  able  to  buy  from 
a  local  surplus  metals  dealer  a  piece  of  light- 
weight black  pipe  which  has  the  same  out- 
side diameter  (2.375*),  but  has  a  lighter 
wall  (.121"  vs.  ,154").  It  is  lighter  in  weight, 
easier  to  handle  and  drill,  and  is  cheaper 
in  price.  To  use  this  pipe  as  the  fulcrum 
requires  the  drilling  of  two  parallel  8" 
holes  at  one  end,  2"  down  from  the  end 
and  4"  apart.  (See  Fig.  2).  An  anti-rotation 
bolt  is  added  later.  The  fulcrum  materials 
include,  in  addition  to  the  pipe,  two  pieces 
of  Mth  inch  aluminum,  8"  x  12"  of  a  hard 
alloy  such  as  2024  T4  or  harder,  They  are 
drilled  with  holes  to  match  those  on  the  pipe 
as  shown.  The  additional  JT  hole  higher 
and  to  the  left  of  the  mounting  holes,  is  the 
actual  pivot  point.  Machine  bolts,  X"  x  4", 
hard-drawn  and  with  lock  washers  are  used 
to  secure  the  two  plates  to  the  pipe.  Mount- 
ing to  the  side  of  the  house  or  carport  is  a 
matter  of  material  available,  personal  choice, 
etc.  A  simple  method  is  shown  in  Fig.  1,  A 
4'  length  of  XXT  pipe  was  set  in  a  chunk  of 
concrete  roughly  1'  x  3'  x  3'  deep,  with  about 
a  foot  of  the  short  pipe  above  ground,  slight- 
ly offset  from  the  facia  boards  of  the  car- 
port. The  base  fulcrum  is  erected  in  as  ver- 
tical position  as  possible  by  slipping  the 
lower  end  over  the  stub  in  the  concrete  and 
tying  the  upper  portion  to  the  house  facia 
in  the  most  convenient  and  sturdy  manner. 
Drill  a  $4e"  hole  through  both  pieces  of  pipe 
and  use  a  %&*  x  4*  hard-draw  machine  bolt 
to  keep  the  2"  pipe  from  trying  to  rotate. 
Here  I  used  two  "IT  bolts  securely  anchored 
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to  the  facia,  plus  a  guy  wire  tightened  with 
a  turnbuckle  to  another  facia  board.  For  the 
base  section,  that's  it! 

The  lever 

The  basic  component  of  the  lever  is  a  21' 
length  of  1J4"  black  pipe  with  a  M"  hole 
drilled  at  a  point  11'  from  one  end  for  the 
pivot  bolt.  At  right  angles  to  this  hole,  two 
M<f  holes  are  drilled,  one  1"  from  the  end 
of  the  11'  side,  the  second  7"  from  the  10' 
side.  These  are  for  the  eye  bolt  used  for  the 
bracing  cables,  and  the  bolt  used  to  attach 
the  extension  arm. 

The  last  major  piece  of  material  is  a  21' 
length  of  steel  tubing  with  an  OD  of  IK". 
I  buy  these  in  Phoenix  from  wire  fence 
contractors  for  about  $3,25  per  length.  This 
tubing  is  amazingly  resilient,  and  has  been 
used  for  dozens  of  tough  antenna  chores. 
Cut  off  ten  feet  of  this  length,  and  set  it 
aside  for  the  top  section  of  the  whole  works. 
The  lower  section  is  drilled  at  one  end  with 
a  %eth"  hole  to  match  the  anchor  bolt,  and 
with  another  *Heth"  hole  about  a  foot  from 
the  end  to  match  the  hole  in  the  134"  pipe 
so  that  the  pipe  and  tubing  can  be  bolted 
into  one  unit. 
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(2)  3/6*  DtA, 

111 ■■■■4«tt*  +  lilMI-£Mtf?  ""(I'M"*'""' "iltH    . 
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-1/2"  PIPE 


Examination  of  the  sketch  of  the  lever 
will  show  that  there  is  a  heavy  strain  on  it 
when  it  approaches  the  horizontal  position. 
A  pair  of  braces  attached  to  the  arm  itself 
transfers  this  load  to  a  34<jth"  bracing  cable. 
I  use  two  pieces  of  scrap  aluminum  channel, 
about  &"  x  &"  x  2'6"  at  each  of  the  two 
brace  points,  secured  to  the  pipe  by  "U" 
bolts.  Really  throw  your  weight  into  getting 

Material    Uat  Appro*.   Cost 

1   length  2"  pipe,   black  or  galvanized  21' 

Fulcrum    Base    .... t 

1   length    1%"   pipe,   black   or  galvanized   21' 

Liever    arm  .•....■•....».»*.-.*■■ 

1  length  1%"  steel  tubing  21' 

Lever  extension   and  top  mast   ........ 

2  pea.   aluminum  plate,  8"  x   12"   x  .125" 

2024  T«4  or  similar  pivot  plates 

1  pc   lVk"  galvanized  pipe,  4'  long 

2  pea.  aluminum  channel,  3'  long,  %  x  %  x  .126 

or  similar  for  lever  arm  strut  braces  

4  pes.  aluminum  channel,  as  above  4'  long  for 

cross -bracing    top    mast — if    top    mast 

cross-bracing    is    used « 

2»*  %"   flexible  cable  for  lever  strut, 

15'  additional  if  second  facia  tie  is  used.... 
Cable  clamps,   twXJ**  bolts,  eyes  as  needed  for 

your  own  variations,  plus  turnbuckles  .... 
60'  %"  nylon  cord  if  top  mast  cross 

20'  %"  nylon  cord,  or  equiv.,  for  lever  halyard  .,»• 


G.7G 

3.00 
3.00 

1.25 
1.80 

4.80 
.75 

5.00 

1.80 
.60 


$S9.75 

The  above  materials  can  be  purchased  at  better  than 
these  prices  in  Phoenix  from  concerns  dealing  in  sur- 
plus metals.  And  even  at  these  prices,  with  a  generous 
$5.00  for  miscellaneous  small  parts,  you  are  over  40' 
at  lees  than  a  dollar  a  foot  .  .  .  What  is  more  im- 
portant,   you    tan    really    tune    that    antenna. 
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these  on  tight,  A  turnbuckle  on  the  cable 
makes  sure  the  arm  is  in  proper  tension, 
and  basically,  we  have  the  lever.  With  your 
rotor  mounted  at  this  point,  you  are  now 
slightly  more  than  31'  above  the  ground. 

Up  to  41  Feet.  Remember  that  10'  length 
of  1M"  tubing?  For  a  light  UHF  beam, 
we've  got  it  made.  For  a  heavier  antenna 
like  the  DeitaQuad  used  here,  however,  the 
weight  (about  25  lbs.)  plus  the  greater  wind 
resistance  made  me  spend  a  little  more  time 
and  effort  on  that  top  10'  .  .  ,  I  cross-braced 
twice  along  the  length,  using  the  same  alum- 
inum channel  with  two  feet  extending  out 
on  each  side  of  the  crosses  formed.  Since 
these  were  inside  the  quad  itself,  I  used 
S"  nylon  cord  instead  of  steel  cable.  Its 
"stretch-shrink"  cycle  has  had  no  apparent 
effect.  The  antenna  bolts  to  the  top  of  this 
braced  mast.  Center  of  the  spider,  41  feet! 
The  usual  egg  insulator-broken  guy  wires 
are  attached  to  the  AR-22  rotator  here. 

The  only  other  item  consists  of  a  20' 
length  of  cord,  strong  wire  or  cable  which 
is  connected  to  the  bottom  of  the  lever  arm. 
When  the  antenna  is  lowered,  this  halyard 
hangs  down  to  the  ground  and  is  pulled 
until  you  can  grasp  the  bottom  of  the  lever 
itself. 

Assembly 

Erect  the  fulcrum  post  as  shown  making 
sure  that  it  is  vertical.  Raise  the  lever  arm, 
complete  except  for  antenna,  to  the  roof. 
It  may  take  a  little  help  to  thread  the  lever 
arm  into  the  pivot  slot,  but  I  do  the  job  my- 
self with  an  inexpensive  block-and-tackle  on 
the  top  of  a  very  makeshift  gin-pole,  It 
takes  a  ladder  to  get  to  the  pivot  point,  and 
without  the  gin-pole,  getting  the  S"  x  4" 
pivot  bolt  can  be  something  of  a  chore,  but 
with  a  little  push-pull  help  from  a  man  on 
the  roof,  the  job  can  be  accomplished  in  a 


few  minutes.  You  should  be  sure  as  you  do 
this  that  the  halyard  at  the  bottom  end  of 
the  lever  is  loose  and  falling  to  the  ground. 
Attach  your  preliminary  guys  to  the  rotator, 
attach  the  antenna  and  its  coax,  and  you 
are  set. 

The  amount  of  pressure  required  to  raise 
the  antenna  depends  on  its  weight  and  how 
closely  you  have  stayed  with  these  materials. 
For  this  installation,  a  23  lb,  bucket  of  sand 
exactly  balances  the  weight  of  the  whole 
upper  lever  complex:  next  chance  I  get  to 
pick  up  a  chunk  of  lead,  etc,  I'll  cut  that 
down. 

Raising  and  lowering 

At  this  QTH,  the  antenna  is  attached  to 
the  carport  on  the  west  side  of  the  house. 
To  lower  it,  I  rotate  the  quad  to  the  east 
or  to  the  west,  depending  on  which  element 
I  want  to  work  on,  I  then  detach  the  rotor 
guy  on  the  west  side,  release  the  simple 
lock  that  holds  the  lever  to  the  fulcrum  arm 
and  raise  the  lever  so  that  the  antenna  start 
down-  The  lever  is  slowly  raised,  finally  goes 
to  the  point  that  the  lever  cord  is  used  for 
the  final  distance  as  the  antenna  comes  down 
to  the  roof,  Outside  of  antenna  rotation, 
total  elapsed  time,  10  seconds.  After  com- 
pleting the  adjustment,  the  lever  cord  is 
pulled  and  the  process  reversed.  Maybe  15 
seconds,  Energy  expenditure,— little. 

On  the  basis  of  material  costs  in  Phoenix, 
we  are  talking  about  a  total  figure  for  the 
entire  gadget,  less  guys  of  about  $40.00. 
The  "Tower"  has  been  up  for  over  two 
years  in  various  sizes  and  variations.  It  has 
taken  a  lot  of  punishment  from  the  wind. 
And  most  important,  it  has  enabled  me  to 
have  the  antenna  easily  available  for  every 
possible  change  with  the  greatest  of  ease.  I 
think  it  is  a  first  class  investment. 

W7UXX 
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THE  DXERS  CHOICE-10-15-20   METER   W2AU  2EL  QUAD 

PRESUMED  •  SINGLE  OR  3  LINE  FEED  •   HIGH  GAIN   #   LOW  SWR   •   EXCELLENT  F/B  RA1 

Compare  features  of  W2AU  Quad  with  any  other  quad  at  any  price 

ATTENTION   ALL  QUAD   USERS 
A  new  first  in  Quad  spreaders  at  a  price  everyone  can  afford.  HEAVY  DUTY  VINYL  JACKETED 
selected  bamboo,  needs  no  treating,  complete  spreader  is  weather  resistant   salt-spray  proof 
HEAVY  VINYL  coating  of  spreader  is  brown  in  color  to  resist  sun  rays. 
anothfd      Complete  Vinyl  Model  Pretuned , . .  ,  f ..,,... . 

Complete  Fiberglas  Model  Pretuned   , 

Vinyl  Jacketed  Spreaders  for  Home  Brewers.  ....  .Set  of  8 

W2AU  quad  spiders  to  fit  2"  boom 

Boom  to  Motor  Driven  Mast  mount  complete  with  hdwe, 


W2AU  FIRST 

IN  QUAD 
SPREADERS 
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.UNAD1LLA  RADIATION   PRODUCTS,   UNADILLA,   NY. 


$64.95 
99.95  Air  prices 

21.50  set  F.O.B. 

6.95  ea.  Unidilla,  N.Y 
5,95  ea. 
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get  rolling! 

WE  NEED 
TRADE  INS! 


COLLINS  KWM-2 
5I6F2  AC  pow/sup 
MP-I  DC  pow/sup 

35 1  D-2   mobila   mount 

DRAKE  TR-4 

AC4 — AC  p/s 
DC3— DC  p/s 
MS4  Speaker 
MMK-3   mobile  brackat 

EICO  753  Kit 

El  CO  753  wired 

[Mobile   brackets   inc.) 
75 IK  AC   pow/sup    (Kit) 
75 1 W  pow/sup   (Wired) 
752 K   DC   pow/sup    (Kit) 
752W  DC  pow/sup   (Wired) 

HALLICRAFTERS  SR500 

P500  AC  pow/sup 
P500  DC  pow/sup 
MR-500  mobile  mount 

NATIONAL  200 

(Mobile  brackets  inc.) 
AC-200  AC  pow/sup 
PS  1 50- 1 2  DC  pow/sup 

SWAN  350 

(Mobile  brackets  inc.) 
1 1 7X0  AC  pow/sup 
14-1 17  DC  pow/sup 
I4X  DC  Module 
SWAN  250  5Meters 

(Uses  same   p/s  as  350) 


$  I  1 50,00 
153.00 
198.00 
120.00 

S  599.95 

99.95 

1 49.95 

19.95 

5.95 

%    189.95 
299.95 

79.95 
1 09.95 

79.95 
109.95 

$  399.95 

119.95 

1 49.95 

14.95 

$  359.00 

75.00 
99.50 

%  420.00 

95.00 
130.00 

65.00 
325.00 


■ 


I  will  ship  to  you  freight 
free!  Write  to  me  for  top 
trade-in  allowance! 

MISSION  HAM 
SUPPLIES 


3316  Main  Street 

Riverside  3,  California  92501 

Phone  683-0523  (area  code  114) 


LINEAR 
AMPLIFIER 


■ 


Complete   with 
Eimac  3-IOOOZ 


$79500 


*■* 


RF   section   only, 
with  tube         $495 

Power   Supply, 
separate  $300 


Full  power  input  of  2  KW  PEP  SSB— 1000  DC  Wath 
CW*AM-RTTY.  More  than  20  important  advanced 
features.  New  HD  tanl  gives  more  output,  especially 
on  10  meter$.  More  TVI  suppression.  Most  any  exciter 
can  drive  to  full  output.  220/115  VAC  operation. 


MISSION   HAM   SUPPLIES 


I 

I 

i  3316  Main  Street,  Riverside,  Calif.  92501 

i 
i 

Address 

I 

I 


ORDER 
TODAY 


n  Send  spec  sheet  on  BTI  Linear, 
|   QUOTE  trade  allowance  and  terms. 
Please  send  latest  HAM  flyer. 
Put  me  on  your  mailing  Hit. 

NAME 
f+  1*1   mm  m^+ 11       !■■■■■-   ril       M  iliiif 


'^r^^m^^^'m 


Call 


(please  print] 


City 


i^aHMMWBM  ■  ■  ■  jiaaajwf —■■■*■■  ■  i  *> 


State 


(Calif,  orders  add  4%  tax) 


Zip 
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Brian   Warman    VK5B1 
Vern    Blackmor©    VK5VB 
Cowell,    5.  A. 
Australia 


An  Easy-to-Erect  Quad 


It  you  want  the  best  antenna  for  UXn  and 
the  one  which  is  easiest  for  the  home  con- 
structor to  erect;  then  the  antenna  for  you 
is  the  cubical  quad. 

Now,  the  first  statement  is  easily  con- 
firmed. It  is  only  necessary  to  sit  on  the 
fence  and  hear  what  all  of  the  big  (and 
usually  rare),  DX  stations  use.  I  find  per 
sonally  that  at  least  60%  of  all  European 
stations  use  quad  antennas. 

The  second  statement  is  usually  not  so 
easily  proven,  If  you  have  ever  struggled 
up  a  tower  with  a  twenty-meter  beam  on 
your  shoulder,  or  almost  slipped  a  disc 
when  your  cubical  quad  got  caught  in  the 
stay  wires  at  the  thirty-foot  level,  then  I 
am  sure  that  you  agree.  There  is  one  way 


out  here,  ami  that  is  to  erect  the  antenna 
in  two  parts,  the  driven  elements  and  boom 
in  one  part,  and  the  reflector  assembly  com- 
prising the  rest, 

F/g.  1  shows  the  boom  and  driven  ele- 
ment section  before  erection-  Ready-made 
quad  parts  are  not  easily  available  in  this 
country,  so  we  had  to  start  from  scratch. 
We  made  the  boom  from  2"OD  galvanized 
water  pipe,  A  )k"  mild  steel  plate  6"  square 
is  welded  to  each  end  of  this  pipe.  One 
plate  has  four  JT  holes  drilled  as  shown 
in  the  photo,  the  other  end  plate  has  four 
radial  supports  welded  in  place  at  an  angle 
of  approximately  20  degrees  to  the  plate. 
The  third  plate  has  four  JS"  holes  drilled 
in  exactly  the  same  positions  as  in  the  first 


Fig.    I,    Boom    and    driven    element    section    before 
erection. 


Fig.    2.   VK5DS   holding    the   driven    element   section 
of  the  quad. 
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Fig*  3*  The  boom  is  attacked  to  the  mast  with  a 
builder's  scaffold   clip. 

plate  as  well  as  the  other  four  radial  sup- 
ports, which  are  welded,  also  at  20  degrees. 

These  eight  radial  supports  are  made 
from  galvanized  I"  OD  steel  tubing,  each 
being  two  feet  long*  The  radials  themselves 
can  be  made  of  anything.  We  used  Australian 
oak,  (a  long-grained  timber),  and  finished 
them  with  marine  paint.  Fiber glas  fishing 
rods  would  be  better,  if  available.  What- 
ever material  is  chosen,  the  radials  need 
to  be  about  13'  long. 

Element  lengths  can  be  found  in  Bill 
Orr's  Quad  Antenna  Book,  and  it  is  strongly 
suggested  that  the  wires  be  laid  out  on  the 
ground  and  individual  lengths  marked  off 
so  that  they  remain  symmetrical  when  wound 
onto  the  radials. 

Erection,  as  mentioned  earlier,  is  very 
simple.  It  is  quite  easy  to  handle  the  in- 
dividual parts  of  the  antenna,  as  VK5DS 
demonstrates  with  the  driven  elements  in 
the  accompanying  photograph,  {Fig,  2) 

The  tower  at  VK5VB  is  a  60'  Homelite; 
we  climbed  to  the  top  and  hauled  the  driven 
elements  up  on  the  end  of  a  piece  of  rope, 
which  was  tied  around  the  boom.  The  boom 
was  attached  to  the  rotator  (2"OD  pipe), 
with  a  builder's  scaffold  clip  (Fig,  3),  We 
have  found  these  fittings  a  most  convenient 
way  out  of  the  problem  of  fastening  which 
everyone  seems  to  have  with  antennas  which 
are  too  heavy  to  use  TV  fastenings. 

The  other  elements  are  then  hauled  up 
the  tower  and  fastened  to  the  boom-plate 
with  four  W*  bolts.  (Fig,  4) 


Fig,  4.  The  other  elements  of  the  quad  are  raised 
with  a  rope  and  fastened  to  the  steel  plate  on 
the  opposite  end  of  the  boom  from  the  driven 
elements. 

If  a  crank-up  tower  is  used  it  becomes 
that  much  simpler  to  mount  the  thing.  You 
can  then  climb  up  a  stepladder  with  the 
antenna  sections  one  at  a  time  and  it  be- 
comes a  one  man  operation. 

We  drive  each  section  of  the  antenna 
separately  with  72  ohm  coax  and  the  radia- 
tion resistance  is  correct  on  all  bands  up 
to  50  MHz.  This  of  course  is  largely  be- 
cause the  correct  ratio  of  reflector/driven 
element  spacing  has  been  maintained  on 
all  bands. 

The  finished  job,  whilst  not  aesthetically 
appealing  to  my  wife,  I  think  looks  pretty 
good    (Fig.    5), 


FTg*  5.  The  finished  quad. 


•    * 


.  VK5BI,  VK5VB 
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73  BOOKS  FOR 


HAM   RTTY 


RTTY  is  growing  very  fast.  Like 
to  get  on  and  join  the  fun? 
This  thick  (112  page)  book 
tells  you  what  you  need  to 
know  to  get  started  and  get  on 
the  air.  Written  by  W4RWM 
and  W2N5D,  $2 


INDEX  TO  SURPLUS 

We've  recently  updated  the 
very  popular  Index  to  Surplus 
by  W4WKM.  It  now  lists  all 
of  the  surplus  articles  and  con- 
versions in  popular  electronics 
magazines  from    1945  to    1966, 

$1.50 


PARAMETRIC   AMPLIFIERS 

WA6BSOts  careful  treatment 
of  these  fantastic  UHF  ampli- 
fiers explains  how  they  work 
and  how  to  build  and  use  them. 
Lavishly  illustrated  with  photo- 
graphs   and   drawings.  $2 


TO 


SURPLUS 


PARAMETRIC 
AMPLIFIERS 


Jim  Flifc  WA0OSO 


•  m  mm* 


-IT 


VHF  ANTENNAS 

The  VHF  Antenna  Handbook 
by  KSJKX  is  our  best  seller. 
It's  a  complete  collection  of 
information  about  VHF  and 
UHF  antennas,  with  design 
hints,  construction  and  so  forth. 

$2 


HAM  CLUBS 

The  Care  and  Feeding  of  a 
Ham  Club  is  the  title,  and  itfs 
by  K9AMD.  Every  Club  officer 
should  read  this  book  thorough- 
ly to  make  sure  that  his  club 
it  should    be.  $1 


is   a 


TELEVISION 

The  Amateur  Television  Anthol- 
ogy is  a  collection  of  the 
technical  and  construction  ar- 
ticles from  the  ATV  Experi- 
menter edited  by  WOKYQ.  If 
youVe  interested  in  TV,  you'll 
find  this  useful.  $3 


VHF 


ANTENNA 
HANDBOOK 
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SIMPLIFIED  MATH 

Does  math  scare  you?  It 
needn't. This  easy-to-understand 
book  by  K8LFI  explains  the 
simple  exponential  system  of 
arithmetic,  simple  formulas,  and 
logarithms.  50< 


CW  by  W6SFM  explains  code  and  how  to  learn 
it.  50* 

TEST  EQUIPMENT  by  W6VAT  tells  you  how  to 
build  some  useful  ham  test  equipment.  50* 

MILITARY     SURPLUS     TV     EQUIPMENT     by 

W4WKM    is    a    necessity    for    the    surplus-using 
TV'er.  $1 
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Bibliography  of  the  Cubical  Quad 


Since  the  first  published  description  of 
the  cubical  quad  by  WIDF  in  QST  for  No- 
vember 1948?  there  has  been  a  veritable 
flood  of  quad  articles  published  in  the  ama- 
teur magazines.  WIDF  noted  in  his  article 
that  the  quad  apparently  originated  at 
HCJB  in  Ecuador;  from  this  rather  obscure 
beginning  the  quad  has  grown  into  one  of 
the  most  popular  amateur  antennas.  There 
ixve  two  element  quads,  three  element  quads, 
four  element  quads,  quad  kits  and  quad 
packages— with  sizes  and  prices  to  fit  nearly 
anyone's  space  and  pocket  book.  The  fol- 
lowing is  a  comprehensive  list  of  cubical 
quad  articles  that  have  appeared  in  the 
ham  magazines  since  WIDF's  original  de- 
scription back  in  1948, 
"$6  Quad  for  Six,"  W3TBF,  73,  November 

1961,  page  48. 
"Three  and  Four  Element  Quads,"  W4AZK, 

73,  May  1963,  page  42, 
"The  Cubical  Quad,"  W4YM,  73,  July  1963, 

pafie  48* 
"Two  Band  VHF  Quad,"  W6SFM,  73,  July 

1963,  page  50. 
"Putting    a    Quad    Up,"    K2AAC,    73,    July 

1963,  page  58. 
"Three  Band  three  Element  Quad,"  W9AIW, 

73,  July  1963,  page  62. 
"Quad-Quad  Array  for  Two,"  W1CER,  73, 

May  1964,  page  20. 
"Poorboy  Mark  II  Quad,"  K4USK,  73,  Sep- 
tember 1966,  page  14. 
"The  'Quad'  Antenna,"   WIDF,   QST,   No- 
vember 1948,  page  40. 
"A  Cubical  Quad  for  20  Meters,"  W5DQV, 

QST,  January  1955,  page  21. 
A  Dual  Quad  for  15  and  10,"  W8RWW, 

QST,  May  1956,  page  26. 
A   Tri-Band    Quad,"   W8TUO,    QST,    Sep- 
tember 1956,  page  32. 
"A    Three-Band    Quad    Antenna    System 

W4NNQ,  QST,  April  1957,  page  16. 
"A    Simple    Support    for    Quad    Antennas 

W3PRU,  July  1957,  page  26. 
"Remote    Tuning    of    the    Cubical    Quad," 
K4JMA,  QST,  February  1958,  page  69. 
"Quad  Antenna  Dimensions,"  W5GGV,  QST, 

April  1958,  page  47. 
"A    Weather    Resistant    Quad,"    Weinstock, 

June  1958.  page  42. 


t* 


a 


J* 


J? 


"Inexpensive  and  Rugged  Mechanical  Con- 
struction for  Cubical  "Quad  Antennas," 
VE3VU,  QST,  August  1958,  page  62. 

"More  on  Quad  Dimensions,"  W1WTF,  QST, 
September  1958,  page  24. 

"Single-Line  Feed  for  Tri-Band  Quads," 
W3QEF,  QST,  August  1959,  page  20. 

"Quad  Antenna,"  K6VIZ,  QST,  September 
1959,  page  51. 

"The  Quadruple  Quad,"  K4LWI,  QST,  Oc- 
tober 1959,  page  72. 

"Treating  Bamboo  Quad  Elements,"  W2DY, 
QST  April  1960,  page  29. 

"All-Metal  Quad  for  15  Meters,"  KZ5EG, 
QST,  March  1961,  page  36. 

"Three-Band  Quad  for  Field  Day,"  K1DRX, 
QST,  April  1961,  page  30. 

"10  Meters  with  the  All-Metal  Quad," 
KZ5EG,  QST,  May  1961,  page  15. 

"Close  Spacing  the  W3QEF  Quad,"  W7BTB, 
QST,  January  1962,  page  35. 

"Shortening  Quad  Elements,"  W7BTB,  QST, 
March  1962,  page  58. 

"Treating  Bamboo  Quad  Arms,"  W6PPO, 
QST,  March  1962,  page  59. 

"Interlaced  Quad  Array  for  50  and  144  Mc," 
K8WYU,  QST,  February  1963,  page  11. 

"The  Multielement  Quad,"  W0AIW,  QST, 
May  1963,  page  11. 

"The  Short  Quad,"  WA8BHK,  QST,  Febru- 
ary 1964,  page  46. 

"Strong,  Lightweight  Construction  for  the 
Three-Band  Quad,"  WA4FRY  and  K4AVU 
QST,  June  1964,  page  36. 

"Strengthening  the  'Lightweight'  Quad," 
WA4FRY  and  K4AVU,  QST,   December 

1964,  page  71. 

"Store-Bought  Hardware  for  the  Cubical 
Quad,"  W0MHV,  QST,  July  1965,  page 
20. 

"Quadrangle,"     K0JTP,     QST,     September 

1965,  page  20. 

"Yagi    vs.    Quad,"    W4RBZ,    QST,    October 

1966,  page  20. 

"Practical  Consideration  and  Application  in 

a    Multielement    Quad,"   W5HHV,    QST, 

February  1967,  page  27. 
"Cubical  Quad,  Topic  Number  One,"  Staff, 

CQ,  December  1948,  page  37. 
"Constructing  the  Cubical  Quad,"  Hoffman, 

CQ,  June  1949,  page  11. 
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NEW 


17TH  EDITION 

of  the  world-famous 


RADIO  HANDBOOK 


•  Most  comprehensive  how-to-build-it  source 

•  Problem-solver  for  designers  &  bui 


Completely  revised  and  enlarged  by  William  I. 
Orr,  W6SAI.  This  is  the  comprehensive  com- 
munications manuaFwhtch  is  the  industry 
standard  for  electronics  engineers,  technkans, 

and  advanced  radio  amateurs.  Explains  in 
authoritative  detail  how  to  design  and  build  all 
types  of  radio  communications  equipment. 

LATEST  HOW-TO-BUILD  DATA 

The  new  17th  Edition  of  the  RADIO  HANDBOOK 
presents  design  data  on  the  latest  amplifiers,  trans- 
mitters, receivers,  and  transceivers.  Includes  greatly 
enlarged  sections  on  eingle-sideband  equipment  and 
design,  and  semiconductors.  Gives  extended  cover- 
age to  r-f  amplifiers,  special  vacuum-tube  circuits, 
and  computers.  All  equipment  described  is  of  modern 
design,  free  of  TVI-producing  problems. 

THOROUGHLY  REVISED  &  UPDATED 

Provides  a  complete  understanding  of  the  theory 
and  construction  of  all  modern  circuitry,  semicon- 
ductors, antennas,  power  supplies;  full  data  on  work* 
shop  practice,  test  equipment,  radio  math  and  cal- 
culations, Includes  aspects  of  the  industrial  and 
military  electronics  fields  of  special  interest  to  the 
engineer  and  advanced  amateur*  The  17th  Edition 
of  the  RADIO  HANDBOOK  provides  the  broadest 
coverage  in  the  field— complete  information  on  build- 
ing and  operating  a  comprehensive  variety  of  high- 
performance  equipment.  All  data  is  clearly  indexed. 
832  pages;  6}4  x  9hi';  hardbound.  Invaluable  for 
amateurs,  electronics  engineers,  and  designers. 

NEW  17TH  EDITION  OF  THE  FAMOUS 

RADIO  HANDBOOK 

No*  EE  167  Only , ,  ,*1 295 

Order  from  your  electronic  parts 
distributor  or  send  coupon  below. 


EDITORS  and  ENGINEERS,  Ltd 


"A  Three-band  Quad,"  W0WEF,  CQ,  July 

1957,  page  32. 
"Tunable    Quad,"    KZ5UJ,   CQ,   July    1958, 

page  50. 
"A     Broadband     Cubical     Quad     Antenna,*' 

K20DT,  CQ,  July  1959,  page  44. 
"The    Quad    Devilcatcher/*    W0AIN,    CQ, 

February  I960,  page  58, 
"The  Delta  Quad,"  W63FM,  CQ,  September 

1961,  page  46. 
"Multiband  Quads,"  G6XN,  CQ,  November 

1962,  page  53. 

.  .  .  Jim  Fisk,  W1DTY 

Simple  Bias  Supply 

Possibly  the  reason  that  many  amateurs 
do  not  use  protective  bias  in  their  trans- 
mitters is  that  bias  supplies  are  usually  ex- 
pensive and  hard  to  locate.  There  are  very 
few  transformers  that  are  suitable  for  bias 
supply  use  on  the  surplus  market  and  new 
< j nes  are  costly,  A  veiy  simple  supply  can  be 
made  from  the  heater  supply  of  the  trans- 
mitter. The  circuit  shown  is  a  half-wave 
tripler  operating  from  the  6,3  volt  heater 
line,  SRI,  SR2,  and  SR3  are  low  voltage 
silicon  rectifiers,  Usually  the  filtering  is  ade- 
quate at  point  X,  If  more  filtering  is  de- 
sired, R2  and  C4  can  be  added.  The  output 
should  be  between  20  and  30  volts.  If  a 
higher  voltage  is  desired,  taking  the  ac  off 
a  10  or  12  volt  winding,  if  one  is  avail- 
able, will  raise  the  voltage  to  approximately 


P.O.  Box  68003,  New  Augusta,  lnd.f  46268 

□  Ship  me  EE  1 67.  the  new  1 7th  Edition  of  the 
RADIO  HANDBOOK  at  $12.95 
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50  volts.  Other  uses  for  this  supply  include: 
bias  for  linears,  bias  for  class  AB1  and  AB2 
modulators,  power  for  transistorized  stages, 
etc.  The  supply  can  be  used  to  deliver  quite 
a  bit  of  current,  probably  a  few  hundred 
milliamperes.  It  has  good  regulation  and 
can  be  used  for  bias  in  stages  where  grid 
current  is  drawn,  such  as  class  B  modula- 
tors, etc.  The  total  cost  for  the  supply  should 
not  exceed  $3  or  34,  and  can  be  built  for 
considerably  less  if  some  of  the  parts  are 
in  the  junkbox, 

,  .   .   Larry  Levy  WA2INM 


FINED  STATION 
TRAP  VERTICAL 

mmm  antennas 


BET  THE  ENTIRE  BAND-BOTH  CW  AND 
PHONE  WITH  ONE  TUNING  ADJUSTMENT ! 


Only  from  HUSTLER  will  you  receive  the 
mechanical  and  electrical  performance  you  want 
in  a  4  Band  Trap  Vertical,  Make  the  com- 
parison and  see  for  yourself* 

Look  what  you  get  with  Hustler! 

•  Individually  and  precisely  tuned  traps! 

•  Lowest  SWR  and  Widest  Band  width! 

•  Outstanding  mechanical  construction! 

•  Heavy  gauge  heat  treated  aluminum! 

•  Stainless  and  cadimum  plated  steel  parts! 
»  Base  impedance  nominal  52  ohms! 

•  5  Band  operation  with  75  meter  mobile  resonator 
on  top. 

•  WHOLE  BAND  OPERATION  WITHOUT 
READJUSTMENT! 

•  Performance  that  defies  comparison.  Show  us 
where  any  other  is  better! 
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Rlndge,   N.H.  03461 


An  FET  VFO  for  80  Meters 


One  of  the  big  advantages  of  the  field 
effect  transistor  oscillator  is  that  it  does 
not  appreciably  load  down  the  tuned  cir- 
cuit If  you  take  a  very  close  look  at  the 
circuit  Q  versus  frequency  stability  curve 
you'll  find  that  highly  stable  oscillators  are 
coincident  with  high  Q  tanks.  With  the  rel- 
atively low  impedances  encountered  with 
the  bipolar  transistor1,  circuit  loading  is  ri 
severe  problem  which  seriously  aliects  fre- 
quency stability*  In  addition,  the  element 
capacitance    of    the    bipolar    device    is    very 


The  80  meter  FET  VFO,  The  dial  Is  made  from  a 
Nationat  AVD-250  planetary  drive;  the  scale  Is 
printed  on  a  paper  disc  which  is  glued  to  a  4  inch 
aluminum  disc.  The  drive  mechanism  Is  on  the  rear 
of  the  panel;  the  aluminum  disc  is  attached  by  means 
of  screws  and   '/f   inch  spacers. 


complex,  varying  with  voltage,  temperature 
and  current.  It  is  difficult  to  predict  exact  1\ 
what  a  given  device  will  do  because  the  rate 
of  change  of  capacitance  is  a  function  of  the 
bias  level,  and  varies  from  device  to  device. 
On  the  other  hand,  the  capacitance  of  the 
FET  is  almost  completely  unaffected  by  the 
source  current,  and  the  factors  that  influ- 
ence FET  capacitances  always  increase  with 
temperature.  Since  the  properly  designed 
FET  oscillator  always  has  a  positive  tem- 
perature coefficient  it  is  relatively  easy  to 
compensate. 

The  complex  capacitance  of  the  bipolar 
device  has  both  negative  and  positive  tem- 
perature coefficients,  and  for  wide  excur- 
sions in  temperature,  bipolar  transistor  os- 
cillators are  very  difficult  to  compensate. 
Never  the  less,  transistors  inherently  gen- 
erate very  little  heat,  and  in  amateur  ap- 
plications this  difficulty  is  often  not  appar- 
ent I  can  remember  spending  three  weeks 
of  continuous  labor  trying  to  compensate  a 
3  MHz  oscillator  that  was  to  be  used  on  one 
of  our  space  vehicles;  the  transistors  finally 
had  to  be  changed  before  a  stable  unit  was 
obtained, 

An  example  of  the  frequency  variance  with 
temperature  of  two  oscillators,  one  with  an 
FET  and  one  with  a  2N918  bipolar  transis- 
tor is  shown   in   Fig,    L   Note  that  whereas 

I*  The  bipolar  transistor  refers  to  conventional 
junction  transistors  made  up  of  P-N  junctions 
at  the  emitter,  base  and  collector.  In  these 
transistors  the  current  through  the  junction 
consists  of  both  electrons  ana   holes    (absence 

of  electrons).  Because  there  are  two  types  of 
current  carriers  (electrons  and  holes),  these 
devices  are  referred  to  as  "bipolar"*  On  the 
other  hand,  the  field  effect  transistor  is  a 
"unipolar"  device  because  the  current  carriers 
are  either  electrons  or  holes,  depending 
whether  It  is  an  X-  or  P-channel  device. 


56 


73  MAGAZINE 


a 


the  frequency  of  the  FET  circuit  decreases 
in  a  somewhat  linear  manner,  the  frequency 
of  the  bipolar  oscillator  first  increases  and 
then  decreases.  The  negative  temperature 
coefficient  of  capacitance  dominates  when 
the  frequency  increases  and  the  positive  co- 
efficient as  the  frequency  decreases.  This 
type  of  curve  obviously  can  not  be  compen- 
sated with  a  temperature  sensitive  capaci- 
tor in  the  tank  circuit.  It  is  also  apparent 
from  this  graph  that  the  bipolar  circuit  has 
larger  drift  in  frequency  for  a  given 
change  in  temperature  over  most  of  the 
range.  In  many  cases  the  ham  oscillator  is 
operated  within  the  temperature  range  at 
the  crest  of  the  frequency  curve  where  these 
undesired  effects  go  unnoticed. 

In  the  VFO  described  in  this  article,  FET's 
are  used  in  the  oscillator  and  buffer  stages 
and  a  bipolar  transistor  is  used  in  the  power 
output  stage.  The  oscillator  itself  is  a  con- 
ventional series-timed  Colpitts  or  Clapp  cir- 
cuit with  large  silver  mica  capacitors  pro- 
viding the  necessary  feedback.  The  large 
value  of  these  capacitors  tends  to  swamp  out 
any  changes  of  capacitance  within  the  de- 
vice itself.  The  frequency  drift  of  this  unit 
was  so  small  (probably  because  it  was  op- 
erated at  room  temperature  near  no  vac- 
uum tube  heat  generators)  that  no  tem- 
perature compensation  was  required.  In 
most  cases  no  compensation  should  be  nec- 
essary, but  if  thermal  drift  is  a  problem, 
a  negative  temperature  coefficient  capaci- 
tor may  be  added  in  parallel  with  the  50  pF 
tuning  capacitor  as  shown  by  the  dotted 
lines  in  Fig.  2.  In  the  event  this  compen- 
sating capacitor  is  required,  the  75  pF  ca- 
pacitor should  be  reduced  by  a  like  amount. 

Since  a  compact  unit  was  desired,  toroidal 
coils  were  used  to  maintain  high  Q  without 
massive  air  wound  inductors.  Since  there  is 
virtually  no  field  around  a  toroidal  inductor  5 
they  may  be  placed  near  other  objects  in  the 
circuit  without  affecting  their  Q,  Sometimes 
this  low  amount  of  external  field  can  be  a 
problem  because  it's  difficult  to  couple  a 
grid  dipper  to  the  circuit  to  find  out  its 
resonant  frequency.  In  addition,  toroids  are 
quite  susceptible  to  60  hertz  ham  pickup, 
and  this  is  accentuated  by  the  high  imped- 
ance FET,  so  care  must  be  taken  to  shield 
the  circuit  properly,  In  the  author's  case  the 
hum  was  completely  eliminated  when  the 
circuitry  was  mounted  in  a  metal  box. 

To  reduce  loading  on  the  oscillator  stage, 
an   FET  source  follower  is   used  as   an  un- 
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Fig.  I.  Typical  drift  characteristics  of  FET  and  bi- 
polar oscillators.  This  graph  is  based  on  a  starting 
point  oi  30°  G  (86°  F)  arid  shows  that  the  bipolar 
transistor  has  both  negative  and  positive  temperature 
characteristics  while  the  FET  capacitance  has  a  posi- 
tive temperature  coefficient  (causing  the  frequency 
to  go  down). 

tuned  buffer  stage.  The  low  value  of  cou- 
pling capacitance,  5.6  pF,  serves  to  further 
reduce  the  loading  on  the  oscillator.  To  elim- 
inate any  possiblie  pulling  or  resonance  ef- 
fects, no  tuned  circuit  is  used  in  the  buffer 
stage.  The  stage  shown  in  the  schematic 
exhibits  extremely  high  input  impedance  and 
is  a  very  effective  isolator;  when  the  out- 
put stage  is  keyed,  there  is  no  perceptible 
change  in  the  rf  voltage  across  the  oscillator 
tank  and  the  frequency  remains  rock  stable. 

The  stability  of  the  supply  voltage  to  the 
osicllator  is  maintained  by  the  400  milliwatt 
9  volt  zener  diode  (HEP  101)  across  the 
drain  to  ground*  With  the  circuit  constants 
shown,  the  voltage  on  the  drain  of  the 
MPF  105  field  effect  transistor  remains 
within  1%  of  the  Zener  voltage  as  the  sup- 
ply voltage  varies  from  13  to  25  volts. 

The  output  stage  uses  a  low  cost  silicon 
transistor  in  a  conventional  class  C  rf  power 
amplifier  circuit.  At  4  MHz  this  stage  has 
about  25  dB  gain  and  provides  2,0  volts 
RMS  output;  this  is  more  than  sufficient  to 
drive  most  transmitters.  If  the  second  har- 
monic at  7  MHz  is  desired,  it  is  recom- 
mended that  another  HEP  50  stage  be  added 
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Pig.  2.  The  RFC's  used  in  the  FET  80  meter  VFO  are  miniature  t  mH  units  available  from  J.  W. 
Milfer.  The  oscillator  and  output  stage  as  shown  here  will  run  continuously.  To  key  the  output,  remove 
the  jumper  marked  "key"  and  connect  the  two  terminals  to  your  key.  The  two  toroids  are  available 
postpaid   anywhere   in   the   U*S.A«  lor  $1.00  from   Ami-Tron    Associates,    12033    Otsego    Street,    North 

Hollywood,   California   91607. 


as  a  doublet.  In  the  original  model  of  this 
VFO  the  final  stage  was  operated  straight 
through  on  80  meters  and  as  a  doubler  for 
llit  higher  bands.  Although  there  was  suf- 
ficient drive  on  40  meters,  there  was  not 
enough  output  on  20,  15  and  10.  In  fact, 
at  the  higher  frequencies,  the  transmitter 
operated   at   the   resonant   frequency   of  the 


Wk 


Interior  of  the  80  meter  VFO.  The  FET  oscillator 
and  buffer  are  in  front  of  the  shield,  the  HEP  50 
output  stage  to  the  rear.  The  planetary  drive  Is  at- 
tached to  the  front  panel  with  spacers*  The  screws 
and  spacers  which  hold  the  dial  pass  through  a  M/i 
inch    hole    in    the    panel. 


doubler  tank   (or  its  harmonic)  and  refused 
to  be  varied  by  the  FET  oscillator! 

In  this  VFO  all  the  components  were 
mounted  on  a  Ys  inch  sheet  of  micarta  3lA 
niches  wide  and  5X4  inches  long,  Soldering 
terminals  were  provided  by  drilling  holes  in 
the  micarta  with  a  number  42  drill  and  in- 
stalling Vector  pins  (Vector  T9.4).  This 
nieth  cl  is  very  rigid  mechanically  and  is 
easy  to  duplicate,  A  narrow  strip  of  thin 
copper  was  mounted  in  the  center  of  the 
micarta  terminal  board  to  provide  a  com- 
mon ground  for  the  circuitry*  At  the  front 
of  the  board  a  Hammarlund  MO50M  vari- 
able Lpacitor  was  mounted  with  the  copper 
strip  between  it  and  the  board,  Except  for 
the  toroids,  all  the  components  were 
mounted  by  simply  soldering  them  to  the 
Vector  terminals.  By  placing  the  body  of 
the  component  next  to  the  board  and  by 
using  short  leads,  almost  all  vibration  and 
its  effects  were  eliminated.  In  fact,  the  com- 
pleted unit  can  be  slammed  down  on  the 
bench  with  no  perceptible  change  in  fre- 
quency. 

When  winding  the  toroids,  the  turns 
should  be  spaced  to  completely  till  up  the 
circumference  of  the  core.  In  this  way  maxi- 
mum  Q  is  obtained.  After  the  toroids  are 
wound,  a  little  polystyrene  Q-dope  will  hold 
the  turns  in  place.  The  completed  toroids 
are  mounted  to  the  board  with  %8  inch  flat 
head    nvlon    screws    that    came    in    a    nvlon 
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screw  assortment  from  the  local  hardware 
emporium.  If  you  can't  find  any  nylon 
screws,  brass  screws  and  fiber  washers  will 
work  as  well. 

The  frequency  of  the  oscillator  is  set  to 
the  proper  range  with  the  47  pF  trimmer 
capacitor.  With  the  variable  capacitor  plates 
fully  meshed,  set  the  oscillator  frequency 
to  about  3480  kHz  with  the  trimmer;  when 
the  variable  is  fully  open,  the  output  fre- 
quency should  be  approximately  4020  kHz. 
If  a  full  500  kHz  range  cannot  be  obtained^ 
decrease  the  value  of  the  75  pF  shunting 
capacitor  to  the  next  lowest  value  (68  pF) 
and  try  it  again.  If  you  want  to  reduce  the 
frequency  coverage,  increase  the  value  of 
the  75  pF  capacitor.  The  power  output  stage 
is  adjusted  for  maximum  output  at  3750 
kHz, 

Although  this  unit  was  designed  specifi- 
cally for  80  meters,  it  may  be  used  on  other 
frequency    ranges   by    simply    changing    the 


number  of  turns  on  the  toroid  coils.  Remem- 
ber that  the  center  frequency  of  the  de- 
sired range  is  set  with  the  inductance;  the 
frequency  spread  is  controlled  by  the  size 
of  the  75  pF  shunting  capacitor.  In  some 
cases  a  little  juggling  back  and  forth  be- 
tween the  capacitor  and  inductor  may  be 
required  to  get  the  desired  results,  but  it 
is  not  difficult  nor  time  consuming. 

Conventional  bipolar  transistors  have 
eliminated  many  of  the  problems  in  stable 
VFO  design,  but  they  still  have  several  minor 
disadvantages.  The  field  effect  transistor 
virtually  eliminates  these  dsiad vantages  and 
combines  the  low  power  and  low  heat  of 
the  bipolar  device  with  the  high  impedance 
and  predictable  element  capacitance  char- 
acteristics of  the  vacuum  tube.  This  VFO 
has  provided  such  extremely  stable  results 
on  80  meters  that  an  8  MHz  unit  is  under 
construction  for  use  on  six  and  two. 

.  .  .  W1DTY 


Thermistors 


We  normally  think  of  the  lowly  resistor 
as  just  that  and  only  a  load  for  a  tube  or 
transistor,  a  voltage  dividing  device,  or  a 
voltage  dropping  device.  Modem  science  has 
provided  to  us  with  several  exotic  gadgets 
in  the  form  of  resistors  with  very  special 
characteristics* 

The  most  common  of  these  is  the  tern 
perature  dependent  resistor,  better  known 
as  the  thermistor.  One  of  the  most  prevalent 
uses  for  the  thermistor  is  in  the  audio  cir- 
cuits of  the  transistor  radio  where  it  limits 
the  current  as  the  temperature  rises  and 
thus  prevents  thermal  run  away.  Many  of 
them  are  used  in  ultra  sensitive  thermom- 
eters operating  over  a  very  narrow  range, 
They  can  be  made  so  small  that  in  labora- 
tories thev  arc  imbedded  under  the  skin  of 

0 

animals  to  keep  a  constant  check  on  body 
temperature.  Othrv;  h.r  ve  been  used  to  check 
wind  velocity.  Here  two  are  used.  A  small 
voltage  is  applied  to  both  so  that  they  heat 
up.  One  is  placed  in  the  wind  stream  and 
the  other  is  protected  from  the  wind.  Of 
course  the  one  in  the  wind  will  cool  down 
just  as  you  cool  your  coffee  by  blowing  on 
it.  Measuring  the  current  difference  from  one 
to  the  other  will  tell  how  hard  the  wind 
blows. 

Another  type,  not  as  well  knownr  is  volt- 
age   dependent    resistor    or    varistor.    These 


also  come  in  many  sizes  and  shapes.  The 
TV  repair  boys  have  run  into  these  where 
they  are  used  for  stabilizing  the  line  de- 
flection against  voltage  fluctuations^  tube 
ageing,  etc,  They  are  also  necessary  in 
automatic  synchronization  circuits. 

Varistors  are  used  in  great  quantities 
for  spark  suppression  and  contact  protection 
where  the  resistor  acts  to  reduce  voltage 
bu:kl-up  and  subsequent  sparking  across  re- 
lav  contacts, 

Another  use  of  varistors  is  voltage  con- 
trol. They  cannot  do  the  job  of  the  fancy 
tube  type  or  zener  diodes  but  for  the  size 
and  price  they  do  give  a  high  degree  of 
stabilization. 

Still  another  special  resistor  is  the  light 
dependent  resistor.  Actually  this  is  a  type 
of  photo  cell,  one  that  does  not  generate 
electricity  when  exposed  to  light  but  only 
changes  its  resistance.  These  cells  are  usual- 
ly made  with  a  layer  of  compressed  and 
sintered  cadmium  sulfide.  Their  resistance 
will  range  from  100  ohms  in  strong  light 
to  100,000,000  in  total  darkness.  The  spec- 
tral sensitivity  is  fantastic,  ranging  from 
visable  light  to  a  good  way  into  the  infra- 
red range.  The  peak  sensitivity  is  at  6800 
angstrom  which  is  the  center  of  the  visable 
red. 

.   .   .   Ralph  Hanna  W8QUR 
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Tube  Symptom  Troubleshooting 

Here  are  some  useful  hints  to  help  you  fix  your  Inoperative  gear. 


Troubleshooting  procedures  involving 
tubes  naturally  cover  equipment  involved  in 
any  ham  interest,  including  ATV,  This  arti- 
cle contains  a  general  accumulation  of  sug- 
gestions based  on  experience  I  have  had  in 
repairing  electronic  equipment  under  pres- 
sure which  invariably  leads  to  work  rou- 
tines that  cut  away  as  much  lost  motion  as 
possible.  Whether  you  are  in  a  hurry  to 
repair  something  or  not,  however,  any  clues 
furnished  by  faulty  equipment  which  you 
correctly  interpret  and  therefore  avoid  fol- 
lowing false  leads  makes  you  a  better  trou- 
bleshooter.  I  know  you  probably  check  tubes 
early  in  the  routine  but  how  do  you  check 
them?  Are  you  getting  the  most  out  of  each 
observation,  each  test,  each  substitution? 
Any  check  you  make  'just  to  see  what  hap- 
pens' is  aimless  and  although  it  will  probably 
get  the  equipment  fixed  it  isn't  likely  to 
contribute  new  information  to  make  it  eas- 
ier the  next  time.  Here  are  some  clew  fur- 
nished by  tubes  you  may  not  be  aware  of: 

1.  Gassy  Tube:  The  blue  glow  is  not  nec- 
essarily bad.  If  it  wanders  around  aimlessly 
in  the  envelope  like  in  a  smoke-filled  room, 
that's  bad.  Small,  bright  patches  of  blue  are 
normal.  They  are  also  useful  troubleshooting 
guides  since  they  indicate  a  functioning 
tube  that  is  being  driven.  For  example,  ob- 
serve the  action  of  an  audio  power  output 
tube  or  a  horizontal  sweep  output  tube  with 
an  without  drive.  Watch  these  blue  patches 
ignite  with  the  tube  operating  and  go  out 
when  the  tube  is  disabled  or  drive  re- 
moved, 

2.  Nosiy  tube.  You  tap  or  rock  the  tube 
and  the  speaker  emits  noise.  So  you  pull 
the  tube,  put  in  a  new  one,  and  the  noise 
stops  so  the  old  tube  was  no  good.  Not  nec- 
essarily. Pulling  out  the  old  and  pushing 
in  the  new  probably  cleaned  the  dirty  sock- 
et contacts.  Put  the  old  one  back  in  just 
for  the  heck  of  it— you  probably  don't 
really  need  the  new  one  and  you  have  saved 
face  and  money, 

3.  Microphonic  tube.  Two  causes  for  this 


but  one  is  an  unnatural  cause;  rapping  on 
the  tube  envelop  to  "check"  it.  Quit  doing 
that.  My  experience  includes  a  stereo  system 
that  was  checked  for  every  conceivable  thing 
because  of  low  frequency  distortion  and  it 
was  only  a  howling  12AX7.  Moral  here  is, 
automatically  blame  tubes  for  everything 
because  they  are  often  to  blame  and  there 
easier  to  get  to.  I  think  it  possible  for  new 
tubes  and  very  old  ones  to  be  equally  sus- 
pect. Manufacturers  believe  that  a  tube  that 
survives  the  90  day  warranty  will  have  a 
long  life.  Tension  of  grid  wires  causes  the 
frame-grid  tube  to  be  prime  microphonic 
candidate* 

4.  Red  plates  do  not  necessarily  mean  the 
tube  is  ruined  or  at  fault.  You  are  familiar 
with  the  usual  maladjustments  that  cause 
excess  plate  dissipation  in  a  transmitter.  Are 
you  familiar  with  the  series  B+  circuit? 
If  an  overload  occurs  in  the  low  B+,  the 
audio  output  tube  is  overworked  and  turns 
red:  but  the  fault  is  not  in  the  tube  and 
seldom  damages  it  A  tv  horizontal  output 
tube  turns  red  if  drive  is  lost  so  check  the 
horizontal  oscillator.  In  a  color  set,  the  high- 
voltage  rectifier  may  go  red  if  the  high- 
voltage  regulator  tube  fails.  These  are  all 
examples  of  a  fault  indicated  by  one  tube 
but  caused  by  another  tube  or  component, 

5.  Tube  shields,  You  do  replace  all  tube 
shields  don't  you?  Are  you  sure  that  they 
are  well  seated  and  grounded*  A  good  way 
to  inject  a  signal  into  a  tube  is  to  connect 
the  signal  to  the  tube  shield  and  then  pull 
the  shield  up  so  that  it  doesn't  touch  ground. 
Using  the  same  reasoning,  an  ungrounded 
shield  can  cause  more  grief  than  a  missing 
shield.  Manufacturer's  got  so  tired  of  mis- 
sing shields  that  they  developed  one  that 
won't  come  off.  The  top  portion  is  turned 
counterclockwise  and  pushed  down.  Hope- 
fully, the  top  portion  is  pulled  up  and 
locked  in  place  after  service  is  rendered.  If 
adding  a  shield  cures  a  problem,  be  sus- 
picious. Here  is  an  example:  By  adding  a 
shield  in  a  ratio  detector  circuit,  sound  dis- 
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tort  ion  was  eliminated.  However,  the  shield 
really  added  a  reactance  that  should  have 
been  added  by  adjusting  the  sound  trans- 
former, Of  course,  we  are  speaking  of  man- 
ufactured and  proven  equipment  in  this  in- 
stance—not experimental  work* 

6.  Filament  dead  so  tube  is  dead  because 
putting  in  a  new  tube  cured  it  Also,  maybe 
not  so.  If  the  tube  has  a  base,  crimp  the 
filament  pins  with  a  sidecutter.  Hardwork- 
ing tubes  like  the  5U4  get  pretty  hot  and 
the  solder  can  granulate.  Then  again,  it  may 
not  have  been  soldered  well  in  manufacture 
and  electrolysis  has  finally  insulated  the  con- 
nection. Try  it-what  have  you  got  to  lose? 
By  the  wey,  if  the  tube  socket  pins  get  that 
hot,  better  resolder  them,  too. 

7.  Clever  trick.  Look  into  glass  envelopes 
now  and  then  and  try  to  interpret  abnormal 
indications.  Suppose  a  technician  sees  the 
6V6  screen  glowing  and  correctly  surmises 
that  the  audio  output  transformer  is  open, 
causing  the  screen  to  dissipate  far  above 
normal,  Didn't  need  a  meter,  a  speaker, 
bench  work,  substitute  tubes,  etc.,  to  solve 
that  one. 

8.  Cracked  envelope.  You  should  always 
perform  a  visual  inspection  of  tubes  before 
pulling  them  lest  you  cut  yourself  on 
cracked  glass.  A  cracked  envelope  will  often 
show  a  white  flare  somewhere  on  the  glass. 
Even  if  you  don't  cut  yourself,  it's  a  nusi- 
ance  to  pick  bits  of  glass  out  of  the  socket 
well.  Might  be  a  good  idea  to  buy  one  of 
the  inexpensive  tube  pullers  and  save  your 
fingers. 

9.  Heater  cathode  leakage.  A  television 
provides  more  clues  than  a  radio.  It  causes 
60-hertz  hum  or  one  black  bar  or  the  pix 
tube.  The  filter  problem  (120-hertz  hum) 
causes  two  black  bars.  If  the  hum  gets  into 
the  sweep  circuits  instead  of  the  video, 
check  for  leakage  in  deflection  tubes  and 
the  pix  tube  will  provide  evidence  in  the 
form  of  picture  bending  or  poor  color  con- 
vergence. (This  stuff  goes  on.  WeVe  got 
to  try  and  make  this  brief  but  a  book  could 
be  written  on  the  things  a  tube  will  tell 
you).  The  intensitity  of  the  hum  in  the 
audio  channel  provides  a  clue  because  the 
closer  the  defective  tube  is  to  the  antenna 
the  more  amplification  the  hum  receives. 
When  you  build  equipment,  take  the  pre- 
cautions given  you  by  the  tube  manufac- 
turer concerning  tube  orientation  since  this 
often  relates  to  the  plane  of  the  filament. 

10.  Mystery  tubes.  If  you  can't  read  the 


tube  type  on  the  glass  envelope,  breathe  on 
it  as  you  would  when  cleaning  your  spec- 
tacles. If  this  doesn  t  work,  put  the  tube  in 
the  refrigerator  ice  compartment.  Often, 
frost  will  form  in  a  manner  that  will  out- 
line the  disappearing  legend,  The  interior  of 
the  tube  is  frequently  distinctive  enough  to 
determine  the  type.  The  6AV6  and  6AL5 
are  easy  ones, 

11.  Suffix  letter  A.  The  letter  "A"  follow- 
ing tube  type  often  means  the  manufacturer 
has  improved  a  tube;  sometimes  because 
the  original  was  a  stinker.  Sometimes  be- 
cause of  a  specific  change  such  as  delayed 
warm-up  characteristics.  Two  examples  are: 
the  6U8  and  6U8A  and  the  6AQ5  and 
6AQ5A. 

12.  Tubes  are  not  spark  plugs.  Don't  put 
in  a  round  of  new  ones  at  regular  intervals 
to  give  the  set  that  "old  zing".  Too  many 
circuits  still  detune  and  must  be  adjusted 
after  tube  replacement  in  wholesale  lots. 
Anyway,  that's  guess  work. 

13.  The  best  tube  tester  is  a  new  tube. 
If  you  want  to  see  filaments  go  and  micro- 
phonics develop,  take  out  all  the  tubes  and 
brown-bag  em  to  the  tube  tester  and  back 
again.  Dynamic  testing  of  a  tube  is  worth- 
while. The  short  test  is  a  ghastly  thing. 
Some  people  hammer  the  daylights  out  of 
the  poor  tube  and  I  don't  know  if  they  are 
vehemently  trying  to  prove  or  disprove  that 
a  short  circuit  exists.  A  good  gadget  is  a 
soft  rubber  ball  mounted  on  a  dowel  rod, 
Tap  the  tube  gently  with  it  or  tap  the  chas- 
sis near  the  tube  (a  little  harder)  with  the 
same  tool. 

14.  Tube  substitutes.  Let's  be  suspicious 
except  in  emergencies.  Unless  your  vessel  is 
marooned  and  Captian  Video  asks  you  to 
raise  the  space  rangers,  it  is  better  to  get 
the  original  type  but  hardly  ever  necessary 
to  specify  the  original  manufacturer  of  the 
equipment  You  should  use  the  same  type 
if  a  tube  manufacturer  has  his  name  on  it 
to  avoid  the  thing  called  divided  respons- 
ibility. For  example,  a  GE  serviceman  is 
reluctant  to  replace  an  inwarrantly  RCA 
tube  without  charge  and  you  are  not  pre- 
pared to  take  warranty  tubes  to  two  or  more 
places  if  they  should  fail.  An  example  of 
tubes  that  are  erroneously  listed  as  substi- 
tutes are:  6BC8,  6BQ7A,  and  6BK7.  Get 
the  original  type  since  interchanging  these 
can  bring  you  an  alignment  job.  At  the 
other  extreme,  I  once  used  a  6K6  to  tem- 
porarily substitute  for  a  6X5:  had  to  chop 
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ofl  unused  pins  and  the  control  grid  per- 
formed  well  as  one  of  the  rectifier  plates,  It 
was  an  emergency.  A  6AV6  will  always  sub- 
stitute for  a  6AT6  if  you  want  a  little  more 
sound, 

15.  Tube  plate  caps.  Easy  does  it!  Don't 
make  extra  work  for  yourself.  Take  the  eon- 
nector  off  very  carefully.  It  will  take  you 
about  one  hour  of  cross-eyed  work  to  re- 
place the  socket  on  a  picture  tube  if  you 
pull  the  plug  off  too  quickly.  But  you 
should  pull  these  things  off  and  make  sure 
there  is  continuity.  The  hot  plate  cap  of  a 
transmitting  tube,  highpower  PA  tube,  hori- 
zontal deflection  tube>  etc.,  often  renders 
the  solder  joint  useless.  Sometimes,  the  con- 
nection works  but  high-voltage  causes  a 
constant  arc  that  continues  to  deteriorate 
the  joint  and  produces  hard-to-trace  inter- 
fering signals.  If  the  heat  has  also  hardened 
the  lead,  perhaps  you  should  replace  both 
the  cap  and  the  lead. 

16.  Tube  swapping.  Good  idea  if  the 
tubes  are  of  the  same  type.  A  transmitter 
may  have  two  or  three  tubes  of  the  same 
type  for  low  level  audio,  speech  amplifier, 
vox  amplifier,  etc*  By  swapping  tubes  you 
can  probably  trace  your  problem  by  generat- 
ing a  new  one.  There  are  limits  to  this  and 
fringe  benefits,  too.  If  a  tube  is  marginal 
and  operating  in  a  critical  circuit,  swap  it 
with  a  like  tube  in  a  circuit  which  is  less 
critical.  Often  this  will  not  only  disclose  the 
trouble  but  allow  you  to  use  the  marginal 
tube  a  little  longer.  Tubes  in  the  microphone 
amplifier  stage  may  be  slightly  microphonic 
or  low  gain  but  work  well  in  a  higher  level 
stage*  When  troubleshooting  television,  swap 
sweep  circuit  tubes  to  track  down  problems 
but  don't  get  carried  away  in  rf  and  video 
circuits. 

17.  Filament  continuity.  The  rule  of 
thumb  is  this:  If  the  tube  has  seven  pins, 
check  between  pins  3  and  4.  If  nine  pins, 
check  between  4  and  5  and  9.  All  do  not  use 
pin  9  (such  as  6BQ7A)  but  4  and  5  are 
always  used.  For  octal  sockets,  usually  pins 
2  and  7.  Rectifiers  (like  5U4)  are  pins  2 
and  8.  If  2  and  7  don't  work,  check  7  and  8 
(like  6SJ7). 

18.  Tube  reinsertion.  Before  you  pull  a 
keyless  tube  from  a  socket  that  is  obviously 
hard  to  reach  or  see,  remember  the  trouble 
you  had  the  last  time  trying  to  get  it  back 
in.  The  simple  way  is  to  remove  the  tube 
without  allowing  it  to  rotate  in  the  hand 
until  you  get  it  into  the  light  Then,  remem- 


ber its  orientation  with  respect  to  the  chas- 
sis. Someday,  when  you  have  the  chassis  out, 
do  this:  Take  a  narrow  strip  of  masking 
tape  and  stick  it  to  the  side  of  the  tube 
and  allow  it  to  extend  down  and  attach  to 
the  shield  socket  and  then  cut  it  at  the  top 
of  the  shield  socket.  Your  sense  of  feel  will 
tell  you  when  the  edges  of  the  cut  ends  are 
aligned  for  subsequent  replacement  Of 
course,  you  can  often  see  the  socket  shield 
but  not  down  into  the  socket:  in  this  case 
the  tape  works  very  well. 

Big  bonus  hint:  Once  upon  a  time,  the 
lube  manufacturers  built  a  clever  tube  box 
for  any  kind  of  little  tube  but  they  didn't 
tell  anyone  how  to  use  it.  I  suggest  a  game. 
Give  a  boxed  tube  to  a  friend  and  ask  him 
to  remove  the  tube.  He  will  either  open  one 
end  and  pick  away  at  it  to  get  the  tube 
out,  or  he  will  open  both  ends  and  push  the 
tube  out.  Either  way  is  illegal  If  you  11  look 
in  the  box,  you'll  see  two  cardboard  wedges 
anchored  at  the  box  corners,  If  you  invert 
the  box  over  your  hand  and  push  at  these 
corners  of  the  box  (using  thumb  and  fore- 
finger, naturally)  where  the  wedges  are 
attached,  the  wedges  will  expand  and  allow 
the  tube  to  fall  into  your  hand.  It's  a  little 
thing  but  it  looks  so,  well— professional— 
you  know  what  I  mean? 

The  ATV  ham  shouldn't  use  the  family 
tv  for  a  monitor.  Especially,  for  video  input, 
it's  necessary  to  add  a  switch  and  jack  to 
"jeep"  the  instrument  which  will  void  the 
warranty.  It  isn't  a  question  of  whether  the 
serviceman  likes  it  or  not  since  you  obvious- 
ly fix  your  own  tv— don't  you?  I  could  give 
you  a  list  of  televisions  that  can't  be 
jeeped"  anyway:  especially  color  sets.  The 
alternative  is  to  get  an  old  dog  from  the  tv 
shop  or  garage  sale  and  fix  it  up;  also  ap- 
plying the  suggestions  on  tube  troubleshoot- 
ing I've  given  you  plus  these  hints  particu- 
larly applicable  to  tv. 

Don't  fuss  with  tubes  and  replace  the  tube 
rectifier  with  diodes  to  get  enough  width 
and  then  discover  the  yoke  isn't  pushed  all 
the  way  forward.  Adjust  the  ion  trap  (if 
any)  for  brightest  raster  with  the  brightness 
control  at  maximum.  Do  not  use  the  ion  trap 
to  get  rid  of  neck  shadows  at  the  expense  of 
brightness.  Use  the  centering  adjustments 
for  that  You  may  be  surprised  to  find  B+ 
in  an  old  set  too  high  instead  of  too  low. 
This  can  happen  if  a  number  of  original 
tubes  are  still  in  use  since  they  have  all 
declined  and  the  total  current  drain  is  less 


MAY   1967 


63 


than  the  "no  life"  value.  If  you  aggrevate 
this  situation  by  putting  in  diodes  for  recti- 
fiers, expect  some  other  breakdowns  such  as 
electrolytics.  Don't  borrow  trouble,  When 
you  get  a  used  tv,  inspect  the  kinescope 
faceplate  for  deep  scratches  which  are  a 
dangerous  invitation  to  implosion.  Especially 
since  I'm  afraid  you're  going  to  let  it  run  in 
the  shack  without  its  cabinet— a  bad  prac 
tice.  When  you  get  the  television  running 
for  the  first  time,  the  picture  may  indicate 
poor  emission.  -It  might  be  caused  by  a  long 
period  of  idleness  so  put  on  the  picture  tube 
brightener  and  then  take  it  off  again  after 
a  while— don't  use  it  if  you  don't  have  to 
More  on  the  tv  which  has  sat  idle  a  long 
while.  The  electrolytics  can  be  reformed 
first  and  possible  failures  can  be  avoided. 
To  do  this,  apply  the  line  voltage  through 
a  Variac  for  while  with  the  B+  output  dis- 
connected from  the  load  and  input  not  too 
low  to  endanger  the  power  transformer. 
This  suggestion  is  for  us  cheapskates.  Others 
prefer  to  apply  higher  than  normal  voltage 
and  blow  what's  going  to  blow— tch!  tch! 
If  you  need  a  replacement  picture  tube,  in- 
vestigate the  possibility  of  a  substitute  at 
lower  cost.  The  years  following  manufac- 
turer of  your  set  finds  new  types  and  the 


Faraday  Shields 

A  simple  device  that  for  some  reason  has 
fallen  into  oblivion  is  the  Faraday  screen  or 
shield.  It  is  still  important  enough  to  the 
FCC  that  it  is  included  in  the  Tech  and 
General  class  license  exam. 

All  of  you,  I  am  sure,  know  that  a  Fara- 
day screen  looks  like  a  big  comb  with  one 
common  wire  widi  a  lot  of  other  wires  run* 
ning  out  from  it  and  not  connected  on  the 
other  end. 

The  Faraday  shield  eliminates  capacitive 
coupling  between  coils.  The  desired  signal 
should  be  inductively  coupled  because  this 
is  tuned  to  the  desired  frequency,  be  it  the 
antenna  or  another  coil-  The  capacitive 
coupling  does  not  see  anything  except  a 
mass  of  metal  and  any  frequency  present 
can  be  transferred.  This  can  cause  all  kinds 
of  stray  stuff  to  show  up  on  the  feed  lines 
and  especially  some  of  the  harmonics  and 
even  some  of  the  subharmonics  in  the  case 
of  a  transmitter  with  multiplier  stages.  All 


cost  of  types  fluctuating  up  and  down  accord- 
ing to  the  number  manufactured.  The  ma- 
jority of  instruments  use  the  "21  inch"  tube 
with  the  portable  sizes  following  close  be- 
hind and  the  sizes  above  21  inch  being  the 
poorest  investment. 

Look  out  for  those  dangerous  metal  pic- 
ture tubes  since  they  bite  everywhere.  They 
don't  kill  you  but  yon  break  your  neck 
jumping  out  of  the  way.  If  you  get  corona 
from  these,  it  will  usually  be  around  the 
bell  (forward  of  the  yoke).  To  cure  this, 
take  the  picture  tube  out  and  wash  it 
thoroughly  with  soap  and  water,  dry,  and 
apply  a  good  wax  all  around  the  bell.  When 
you  wash  glass  envelopes,  be  careful  with 
the  acquadag  coating  which  forms  one  con- 
denser plate  for  high  voltage. 

Lastly,  don't  improve  the  tv  with  changes 
in  tube  types  for  better  signal-to-noise  and 
such  unless  you  got  a  good  plan;  like  the 
lone  ranger.  It's  usually  easier  to  preamplify 
outboard  and  the  432-MHz  converter  can 
use  the  preamplifier  as  its  if  amplifier. 

You  know,  I  think  the  most  embarassing 
thing  of  all  is  to  get  deep  into  chassis  trou- 
bleshooting and  then  discover  a  tube  under 
there— yech! 

■    .    .    WA0NEA 


of  these  things  can  cause  or  add  to  the  TVI 
problem. 

The  Faraday  screen  prevents  the  electric 
field  from  one  coil  reaching  the  other,  but 
has  no  effect  on  the  magnetic  field.  This  is 
because  of  the  open-ended  wires.  No  cur- 
rent can  flow  in  an  open  wire  and  current 
must  flow  to  give  effective  magnetic  shield- 
ing with  non-magnetic  material. 

Faraday  screens  can  be  made  quite  easy 
and  if  you  have  harmonic  troubles,  and  don't 
know  what  to  do  next,  why  don't  you  try 
one?  The  screen  should  be  a  bit  longer  than 
the  coils  to  be  coupled*  Wire  size?  No,  18 
is  about  the  largest  that  should  be  used* 
Space  the  wires  about  the  same  as  the  diam- 
eter of  the  wire.  One  good  way  to  make  one 
would  be  to  glue  a  bunch  of  wires  to  a  thin 
piece  of  plastic.  This  would  give  excellent 
support  and  a  couple  of  brackets  would 
make  an  easy  job  of  mounting.  If  you  have 
a  printed  board  making  kit,  it  would  be 
simple  to  draw  a  bunch  of  lines  with  the 
etch  stop  pen,  then  etch  away  the  copper 
between  the  lines. 

.  .  .  Ralph  Haiuia  W8QUR 
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SUDDENLY  YOU'RE  WORKING  MORE  STATIONS 


Pulling  in  the  Weak  Ones 

that  demand  the  sensitivity  of  DAVCO'S 
exclusive  Field-Effect  front  end  •  •  * 


Knifing  Through  the  QRM 

by  choosing  the  optimum  selectivity  for 
conditions — a  razor-sharp  CW  filter,  a 
near-perfect  SSB  Mechanical  filter,  or  a 


•  • 


fine  AM  filter 

Blanking  Out  Noise 

from  power  lines  and  ignition  with  the  no-extra-cost  noise-blanlcer  that  lets  you  extract 
a  Q5  signal  you  couldn't  know  existed  without  it  .  .  . 

■ 

or  nulling  an  offending  carrier  with  the  T-notch.  The  DR-30  communications  receiver  covers  all  the  ham 
bands  from  80  meters  through  50-550  Mc  in  the  6-meter  band.  It  has  a  built-in  crystal  calibrator,  lull 
AGC,  Teflon  wiring  and  plug-In  modules  for  all  active  circuitry.  It  is  the  most  versatile  receiver  ever 
produced,  and  it  can  be  operated  from  an  AC  pack  or  from  batteries  in  fixed,  mobile,  and  portable 
operations* 


Frequency  coverage:  10  550  fcc  segments  covering 
♦he  entire  80,  40,  20,  15,  10  meter  ham  bands 
plus  50,0-50,55  in  6  meters  and  9.5-10.05  WWV. 
Provision  for  two  extra  ranges. 

Sensitivity:  Better  than  ,6  microvolts  for   lOdb  s/n. 

Selectivity:  SSB:  2.1    kc  Collins  mechanical  filter 
AM:  5  kc  ceramic/transformer  filter 
CW;  200  cycle  crystal  filter 

Stability:  Negligible  warm-up;  less  than  100  cps 
per  hour;  le&s  than  25  cps  for  20%  power  supply 
variation.  Extreme  resistance  to  shock  and  vi- 
bration. 

Detectors:  Separate  AM  and  SSB/CW  product 
detectors;   crystal-controlled    BFO. 

Noi&e  Umiter:  True  blanking  action  preceding 
selectivity;    has    separate    ANL    amplifiers    and 

detector;    front    panel    threshold    control. 


RF  Stage:  Low  noise  premium  Field-Effect  RF  ampli- 
fier and  first  mixer;  tuned  circuits  employ  high-Q 
toroidal  inductors. 

Semiconductor  Complement: 
23   bi-polar  transistors 
2  Field -Effect  transistors 
10  signal  diodes 

1  power  diode 

2  zener  diodes 

Size:  4M  high,  7'/g"  widei  6"  deep.  Weight:  7  pounds 
Power    requirements:    12    volts    DC    @    300    ma. 

maximum. 
Price:  from    factory _„.„$3S9.50 

DR*30"SI  Complete  regulated  power  supply  for 
operation  of  DR-30  from  110/230  volts  50/60 
cps,  plus  battery  holder  for  9  D-size  cells  for 
portable  operation;  speaker,  earphone  jack*  (Il- 
lustrated above)  , $3.9,50 


The  DR-30  is  fully  compatible  with  any  transmitter. 
At  a  cost  equivalent  to  an  accessory  PTO,  the  DR-30 
gives  the  transceiver-equipped  station  an  unequalled 
receiving  capability,  It  is  the  appropriate  nucleus 
for  any   amateur  station. 


Send  us  your  card  for  an  information  package  con- 
taining   evaluations    of   the    DR-30    by  the    staffs    of 

CQ  (December  1966],  QST  (January  1967}  and  73 
(May  1965),  an  8  page  technical  brochure  and  a 
complete  schematic.  DAVCO  products  are  avail- 
able direct  from  the  factory. 


DAYCO  receivers,  for  telemetry,  radio  astron- 
omy, WWV,  SWUs  aad  other  special  applica- 
tion* are  available  from  stock  or  q*n  he 
provided  to  your  specifications.  Your  inquiry, 
detailing  your  requirements,  is  invited. 


ELECTRONICS,  INC, 


P.  O.  Box  2677 
2024  South  Monroe  Street 
Tallahassee,  Florida  32304 


— 


Nail  Johnson  W20LU 
74    Prne   Tree    Lane 
Tap  pan,   N.  Y* 


A  $2  200-Watt  Dummy  Load 

Stop  creating  QRM.  Test  into  an  inexpensive  dummy  load. 


Everybody  tells  the  radio  amateur,  "You 
ought  to  feed  all  of  your  test  transmissions 
into  a  dummy  antenna,  and  not  radiate 
needless  interference/*  For  a  starter  does 
he  go  out  and  buy  a  Bird  Electronics  1,000 
watt  rf  wait  meter,  Model  694  for  only 
$365.00?  Works  very  nicely  throughout  the 
2-30  MHz  range,  according  to  the  spec's* 
Or  maybe  the  Waters  dummy  load  for  $135 
—a  very  nice  item— wish  I  had  one.  Or  per- 
haps the  Heathkit  Cantenna  for  only  10 
bucks,  plus  postage  and  four  quarts  of  oil. 
All  of  the  above  items  are  certainly  reason- 
ably  priced,   according  to  one's   needs;   but 


SO -239 


SOLDER 


WOOD  SCREW  (OR  BOLT 
FOR  STAND-OFF  J 


CONNECT  THIS  BUS  TD 
CENTER   CONDUCTOR 
OF  SO-233  CONNECTOR 


HEAVY  SLACK  LINES 
REPRESENT  COPPER. 
STRAP 

SO-239 


SCHEMATIC 


PfCTORUL 


Details  of  the  Meshna-spectal  dummy  load.  The  re- 
sistors are  35*  apiece,  The  board  Is  4  x  10",  and 
preferably  fiber  glass  or  bakelite.  The  resistors  are 
supported  by  Vl"  or  longer  spacers. 


what  do  you  say  to  the  ham  with  150  or 
200  watts  input  and  only  a  couple  of  bucks 
to  spare?  Cheer  up,  help  is  on  the  way  .  .  , 
"Non  indue  five,  late  style  50  ohm,  25 
watt"  resistors,  35c,"  said  the  ad.  So  I  bought 
four  of  these  from  Meshna  ,  -  .  four  of  these 
in  series-parallel  connection  should  give  50 
ohms  effective  resistance,  with  100  watts  of 
heat  dissipating  ability.  Anyone  can  see 
from  our  most  elementary  drawing  that  you 
don't  need  to  be  an  electronic  genius  to 
duplicate  this  very  simple  item.  The  only 
additional  cost  was  for  an  Amphenol  type 
SO-239  fitting  and  the  surplus  Fiberglass 
board  on  which  the  whole  assembly  is 
mounted.  If  you  feel  really  "sharp*  you 
might  choose  to  run  the  center  conductor 
in  the  form  of  a  three-wire  bus,  or  maybe 
a  copper  strip.  This  is  supposed  to  cut  down 
on  "stray  inductance"  and  make  the  dummy 
load  resistance  closer  to  100%  non-reactive* 
I  checked  out  the  final  product  on  a  Heath- 
kit  DX-IOO  transmitter  and  found  that  the 
SWR  was  fairly  low  on  40  meters,  reading 
LOS  to  1  on  a  Knight  SWR  Meter.  This  rose 
to  L2  to  1  on  the  21-MHz  band.  Maybe 
the  resistors  are  non-inductive  at  2  or  3 
MHz,  but  they  seem  to  become  more  reactive 
as  the  frequency  increases.  But  for  two 
bucks,  you  can't  ask  for  perfection,  can  you? 
Maybe  not,  but  you  can  try,  I  swiped  a 
few  feet  of  the  wife's  Reynolds-Wrap  from 
the  kitchen,  I  made  up  some  experimental 
coils  from  the  aluminum  strip,  approximate- 
ly 1  inch  wide,  and  shaped  the  coils  to  re- 
semble the  resistors.  With  the  trusty  grid- 
dip  oscillator,  they  resonated  close  to  68 
MHz  when  shunted  with  a  presision  100  pF. 
condenser.  The  coil  was  connected  directly  to 
the  capacitor  terminals— this  comes  too  close 
to  channel  4  in  our  household— so  the  ex- 
periments were  not  long  in  progress!  The 
hull-park"  figure  of  0,05  mH  of  inductance 
for  the  resistor  is  reasonably  close.  The  cal- 
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culated  value  of  L  for  a  typical  resistor  was 
0.03  mH.  They  are  ''spiral-cut"  and  the  pitch 
varies  slightly  in  production.  Probably  this 
explains  the  slight  reactive  qua!  of  the 
dummy  load  resistors. 

0 

It  might  be  possible,  with  a  little  experi- 
menting and  a  different  physical  layout,  to 
come  up  with  a  cancellation  of  most  of  these 
effects,  and  possibly  bring  the  SWR  down 
to    1.1    to    1    throughout    the    HF    amateur 


bands.  We  stopped  short  of  this  goal,  since 
the  load  as  it  presently  stands  does  an  ex- 
cellent job  on  all  the  ham  bands  80  thru 
15  meters.  It  should  be  possible  to  feed  more 
power  into  the  "dummy"  if  you  place  it 
outdoors  on  a  cold  winter's  night.  As  it 
stands,  you  can  feed  the  rf  output  from  a 
250  or  300  watt  rig,  key-down  half  the  time, 
without  additional  cooling, 

.  .  .  W20LU 


Tired  of  Dead  Batteries? 


Don't  get  caught  with   your  battery  down 
with  little  trouble. 


an  extra   battery 


Shortly  after  I  first  started  mobile  operation 
I  experienced  a  pitfall  that  happens  sooner 

or  later being  stranded  with  a  dead 

battery    (and    sometimes    in    awkward    loca- 
tions). 

I  started  to  carry  an  extra  battery  but 
it  was  a  nuisance  using  jumber  cables  and 
I  was  never  sure  how  much  charge  was 
Kit  fa  the  extra  battery.  So  I  decided  to 
hook  it  up  in  parallel  with  the  main  car 
battery. 

I  read  some  of  the  articles  in  the  ham 
publications  and  most  of  them  used  compli- 
cated hookups  with  lots  of  relays  to  install 
the  extra  battery,  One  author  even  went  so 
far  as  to  use  a  relay  to  disconnect  the 
extra  battery  when  starting  the  car  motor. 
To    me   this    all   seemed    ridiculous. 

Figure  one  shows  the  simple  hookup  I 
used.  All  the  radio  equipment  (and  some 
extra  lights  that  I  use  a  lot  for  camping 
and  extended  periods  of  mobile  relay  op- 
r ration  at  night)  are  connected  to  the  extra 
battery  side  of  the  relay. 

With  the  relay  coil  being  connected  to  the 
ignition  switch  several  bonus  features  are 
to  be  had,  namely: 

1.  Operation  with  the  motor  off  drains 
only  the  extra  battery,  leaving  the 
mean  battery  to  start  the  motor. 
Both  batteries  supply  current  to  start 
the  motor,  a  big  bonus  on  those  cold 
winter  mornings.  * 
Both  batteries  are  charged  automatical- 


2. 


3. 


*  Ignition  switches  vary  .  .  .  use  your  ingenuity 
to  get  the  results  desired.  In  the  later  cars  tt 
rnigrht  be  best  to  connect  to  the  wire  going-  to 
the   spark  coil. 


ly.  No  special  adjustments  to  the  volt- 
age regulator,  etc,   are  needed, 

4.  Any  thing  left  turned  on  overnight  will 
drain  only  one  battery, 

5.  When  a  battery  "goes  west"  of  old 
age  (which  seems  to  happen  anytime 
or  anywhere)  the  other  battery  will 
start  the  car  and  get  you  home, 

I  find  it  best  to  keep  the  best  battery 
in  the  front  (factory  installed  position). 
This  system  has  worked  out  perfect  for  me 
in  three  cars  and  I  am  now  installing  it  in 
my  fourth  car. 

It  is  a  great  comfort  to  know  I  won't 
be  stranded  during  extended  mobile  espe- 
cially in  Civil  Air  Patrol  operation  where 
it  is  common  to  operate  continuously  in  one 
spot  for  several  days.  In  this  type  of  op- 
eration I  operate  usually  two  frequencies 
at  the  same  time  and  also  monitor  other 
services   as   the  situation   might  require* 

For  the  price  of  a  battery  and  a  relay 
(much  cheaper  then  a  alternator  system  and 
in  many  ways  even  better)  you  can  have 
a  lot  of  freedom  from  worry  about  the 
"power  source"  in  your  car. 

.   .   .   W3WVA 
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W3WUA's  simple  solution  to  the  problem   of  dead 
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NEW  CW  MONITOR  &  CODE  PRACTICE  OSCILLATOR 


Improve  your  CW  sending 


AMfCO 


com  "  *T0* 

m*TQ» 


la 


r  ££& 


..  i. 


Model  OM 


•  MONITORS  TRANSMITTER'S  RF  OUTPUT 
WITHOUT  ANY  CONNECTING  WIRES 

•  TRANSISTORIZED  •  KIT   OR   WIRED 

•  BUILT-IN    SPEAKER  •  LOW   COST 

Model  OM  is  a  combination  code  practice  oscillator 
and  CW.  monitor.  It  monitors  the  transmitter's  RF 
output  WITHOUT  any  connection  to  the  transmitter 
It  may  be  used  with  any  ham  transmitter  or  trans- 
ceiver. There  is  a  tone  control  and  headphone  jack 
on  the  front  panel.  Model  OM  contains  2  transistors 
and  4  diodes.  Size  6"  x  3"  x  2". 

Model  OMK        KIT  FORM  $9.95 

Model  OM    Wired  and  Tested 12.50 

Model  OCPK KIT Code  Practice 

oscillator  only  (NO  MONITOR) 7.95 

Model  OCPW    Wired Code  Practice 

oscillator  only  (NO  MONITOR) 10.50 


AWIECO  EQUIPMENT  CORP. 

Div.  of  Aerotron,  Inc. 
RALEIGH.   NORTH  CAROLINA   27608,  P.O.  BOX   6527 


y 


-  with  a  MATERIAL  DIFFERENCE! 

Use,  is  one  of  the  most  dependable 

testimonials  of  endorsement,  and  Telrex 

products  are  in  use  in  139  Lands 


;<Beamed-Power"ANTENNAS,<<BALUNS" 
I.  V.  KITS  and  ROTATOR  SYSTEMS! 


Most  Technically-Perfected.  Finest  Communication 
Arrays  in  the  World!  Precision-Tuned-Matched 
and  "Balun"  Fed  for  "Balanced-Pattern"  to  assure 
"TOP-MAN-ON-THE-FREQUENCY"  Results 


Enjoy,  World  renown  TELREX  performance, 
value  and  durability!  Send  for  PL67  tech,  data 
and  pricing  catalog,  describing  professionally 
engineered  communication  antenna  systems, 
rotator-selsyn- indicator  systems,  "Baluns",  I.V, 
Kits,  Towers,  "Mono-Pole",  "Big-Berthas",  ac- 
cessories, etc.,  etc. 

Communication 

Engineering 
^r^M^^  Laboratories 

ASBURV  PMJC,  NEW  JERSEY  07712,  U-S-A. 
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Carman    Diodati    K3PXT 
93   N.  Hilltop   Drive 
Churchville,  Pa.  18966 


The  Easy  Way  to  Decibels 


One  of  the  most  often  used  yet  little 
understood  terms  in  amateur  radio  is  the 
decibel,  commonly  known  as  the  dB.  Ar- 
ticles and  introductions  to  this  not-too-com- 
plex topic  are  generally  presented  with  the 
formula: 

„b  =  H  log  %  fcr  _,  -a 

Pa 

dB    =  20  log  -p-  for  voltage 

Each  has  its  use  in  amateur  radio,  How- 
ever, the  amateur  not  versed  in  mathematics 
and  logarithms,  when  confronted  with  these 
formulas,  usually  backs  off.  Most  hams, 
therefore,  are  content  with  the  knowledge 
that  an  increase  in  the  number  of  decibels 
is  desirable  and  that  a  loss  in  the  number 
of  decibels  is  not. 

This  knowledge  suffices  for  all  practical 
purposes*  However,  considering  the  many 
times  decibels  are  used  in  the  operation  of 
a  station,  it  behooves  the  amateur  to  be- 
come more  familiar  with  this  elusive  term, 
The  amateur  may  consider  increasing  the 
power  of  his  station  or  changing  antennas. 
How  many  decibels  will  this  change  repre- 
sent? Will  it  pay  to  increase  transmitter 
power  or  install  a  more  efficient  antenna 
system?  This  article  will  help  to  answer 
these  questions  without  the  use  of  complex 
mathematics. 

Decibels  as  such  are  not  an  absolute 
quantity.  They  refer  to  a  change*  This 
change  expresses  ratio  whether  it  be  cur- 
rent, voltage,  or  power.  The  ratio  means 
nothing  until  some  reference  level  is  estab- 
lished. Once  the  reference  is  set  this  refer- 
ence is  considered  zero  (0)  dB.  For  ex- 
ample, some  communications  engineers  may 
use    6    milliwatts    (.006    watt)    as    reference 


while  others  will  use  1  milliwatt  (.001  watt). 
The  reference  level  or  zero  dB,  when  used 
in  amateur  radio,  is  whatever  the  amateur 
starts  with* 

For  the  purpose  of  illustration  lets  assume 
Joe  Ham  has  a  10  watt  rig  which  is  op- 
erating under  ideal  conditions  (no  losses). 
It  must  be  realized  that  there  are  always 
losses.  However,  for  the  purpose  of  facili- 
tating the  understanding  of  decibels  all 
conditions  will  be  considered  ideal  The 
power  input  to  the  final  (the  10  watts)  is 
die  reference  level  or  zero  db.  Any  sta- 
tion changes  to  increase  power  will  be  re- 
ferred to  this  starting  power.  If  the  sta- 
tion was  running  a  100  or  1000  watt  trans- 
mitter,   this   would    be    the    0    dB    or    refer- 
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VANGUARD  4<^  ^^  C*}TO  01 

MODEL  501  W  7.7  J 

Miik  In  USA.  SHIPPING  COLLECT 

COMPLETE  WITH  LEWS 

SUB-MINIATURE  SOLID  STATE 

TV   CAMERA 

FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 

THE  VANGUARD  501  is  a  completely  automatic 
closed  circuit  television  camera  capable  of  transmit- 
ting sharp,  clear,  live  pictures  to  one  or  more  TV  sets 
of  your  choree  via  a  low-cost  antenna  cable  (RG59U) 
up  to  a  distance  of  1000  ft  without  the  need  for  ac- 
cessories or  modifications  on  the  TV  sets.  The  range 
can  be  extended  indefinitely  by  using  line  amplifiers 
at  repeated  intervals  or  by  using  radio  transmitters 
where  regulations  permit. 

There  are  hundreds  of  practical  uses  In  business, 
home,  school,  etc.  for  any  purpose  that  requires  you 
or  anyone  chosen  to  observe  anything  taking  place 
anywhere  the  camera  is  placed.  Designed  for  contin- 
uous unattended  operation,  the  all-transistor  circuitry 
of  the  501  consumes  only  7  watts  of  power. 

SPECIFICATIONS: 

•  Maaturas  2W  x  4"  x  T*  (excluding  lans  and  connectors). 

•  Weighs  JVfa  lbs. 

•  Operates  on  100-130  volts  50  or  60  cycles,  7  Watts, 

•  Tested  at  W  to  125°  F. 

•  Advanced  circuitry  utilizing  35  semi-conductors  most  of 
which  ore  silicon. 

•  Fiefd  effect  input  circuit  for  minimum  video  noise, 

•  Resolution  guaranteed  to  exceed  standards  set  by  525 
lino  TV  receivers. 

■ 

•  RF  output  30,000  microvolts  adjustable  for  channels  2 
to  6* 

e>  Video  output  1,5V  p-p  composite  with  standard  nega- 
tive sync  (random  interlace). 

•  Viewable  pictures  obtainable  with  illumination  as  low 
as  1  ft.  candle. 

e>  Vrdicon  controlled  light  compensation;   150/1. 

«  Adjustable  iris  on  lens  enables  use  in  bright  sunlight. 

•  New  long  life,  sub-miniature  vidicon  with  spectral  re- 
sponse similar  to  Type  7735A. 

•  Electronically  regulated  power  supply  and  thermally 
compensated  circuits  eliminate  change  in  picture  quality 
when  line  voltage  and  temperature  fluctuate. 

•  All  parts  guaranteed  for  1  year  (except  for  open  fila- 
ment on  vidfeon  or  breakage}. 

•  Fast,  low-cost  service  always  available  from  our  factory 

in  Mollis,   NY. 

Pre-set  Adjustable  centrals  include  the  following:  Video  gain, 
video  compensation,  pedestal  level,  target  voltage,  beam  v&ltage. 
Nam  alignment  electrical  focus,  horizontal  frequency,  horizontal 
size,  vertical  frequency,  vertical  eizo.  vertical  linearity,  modula- 
tion and  HF  frequency  output. 

Send  your  order  direct  to  our  factory 

VANGUARD    LABS 

196-23  Jamaica  Ave.      Depf.  S       Hollis,  N.Y.  11423 


ence  level. 

Any  contemplated  change  in  the  trans- 
mitter power  will  result  in  a  change  in 
decibels  or  a  change  in  the  power  ratio, 
Joe  ham  decides  to  increase  his  power  from 
10  watts  to  20  watts.  What  will  the  result 
be  in  decibels?  Referring  to  Fig.  1  will 
disclose  that  the  increase  will  be  3  dB.  Ob- 
serve that  to  obtain  an  additional  3  dB 
gain  the  20  watts  must  be  increased  to  40 
watts.  Therefore,  an  important  point  to  re* 
member  is:  each  time  the  power  is  doubled 
the  gain  is  increased  by  3  dB.  Conversely 
a  3  dB  loss  reduces  the  power  by  %.  Know- 
ing these  facts  any  multiple  of  3  dB  can 
be  calculated.  Accordingly;  let's  see  how 
this  works  out  for  an  arbitrary  value  of 
15  dB, 


dB  gain 
watts 

dB  loss 
watts 


0      3        6 
10    20      40 


9 
SO 


12 
160 


15 
320 


0      3       6         9         12  15 

10       5     2.5     L25    0.625     0.3125 


In  order  to  extend  our  ability  to  calculate 
dB*s  it  will  be  advantageous  to  review  some 
basic  arthmatic.  When  a  number  is  multi- 
plied by  10  you  affix  a  zero  to  the  num- 
ber. Multiplying  by  100  you  affix  two  zeros, 
etc,  This  is  known  as  shifting  the  decimal. 
Dividing  by  any  multiple  of  10  moves  the 
(ltvinial  in  the  opposite  direction.  The  abil- 
ity to  shift  the  decimal  is  all  that  is  re- 
quired to  be  able  to  calculate  decibels  in 
multiples  of  10. 

Calculating    decibels    in    multiples    of    10 
is   simple   if   you   consider   the    reference   as 

0  dB,  if  it  is  desired  to  determine  the  in- 
crease in  power  for  10  dBs  we've  changed 
the  reference  0  to  10  by  putting  the  digit 

1  before  the  zero.  Essentially  this  digit  (I) 
tells  you  to  add  1  zero  to  the  reference. 
Therefore,  the  10  watts  with  a  10  dB  in- 
crease becomes  100  watts.  For  20  dB  the 
digit  before  the  0  is  2,  This  digit  (2)  tells 
you  to  add  2  zeros.  The  10  watts  with  a 
20  dB  gain  will  become  1000  watts.  In 
order  to  clarify  this  let's  utilize  this  in- 
formation to  make  a  chart. 


dB   gain        0     10       20         30  40  50 

watts  10  100  1000  10000  100000  1000000 


Zeros 
added 


0 


2 


To  consider  losses.  It  is  best  to  consider 
that    the    digits    before    the    zero    indicates 


the  number  of  places  the  decimal  must  be 
moved  to  the  right.  Observe  the  chart  be- 
low. 


dB   loss 
watts 


0      10     20       30         40  50 

10,     1,0     0.1     0,01     0.001     0,0001 


Places  deci- 
mal moves  0        12  3  4  5 

Thus  far  \\v  are  able  to  calculate  decibels 
in  multiples  of  3  dB  and  10  dB.  Combining 
theM  two  facts  with  addition  and  subtrac- 
tion we  are  now  able  to  determine  the 
gain  or  loss  for  any  number  of  decibels, 
To  ascertain  that  we  do,  we'll  find  the 
value  for  any  number  of  decibels  between 
10  and  20  still  using  the  original  10  watts 
lis  zero  reference.  Starting  with  10  dB  gain 
adds  a  zero  to  our  reference,  increasing 
the  10  watts  to  100  watts.  Each  additional 
3  dB  gain  doubles  the  power. 

Decibels  0  10  13  16  19 

watts  10         100        200         400         800 

Now  starting  at  20  dB  the  10  watts  with 
two  zeros  becomes  1000  watts.  Each  3  dB 
reduces  the  power  %, 

Decibek  0  20  17  14  11 

watts  10       1000        500        250         125 

The  only  values  we  have  not  determined 
are  values  of  decibels  for  12T  15,  and  18. 
These  values  are  multiples  of  3  and  can 
be  calculated  by  utilizing  the  method  de- 
scribed previously. 

The  practical  application  of  decibels  in 
terms  of  power,  can  now  dictate  the  ad- 
vantages or  disadvantages  of  station 
changes.  Increasing  transmitter  power  is  a 
one  way  street.  The  old  adage;  you  can't 
work  what  you  can't  hear  is  applicable. 
Therefore,  when  looking  for  db  gains; 
travel  the  two  way  street  via  the  antennas, 
Improving  antenna  capabilities  increases 
the  number  of  decibels  in  both  the  trans- 
mitted power  and  the  received  signal 

When  antenna  gain  is  specified  by  the 
manufacturer,  the  gain  is  based  on  what 
the  beam  will  do  in  comparison  to  a  dipole 
under  the  same  conditions.  If  a  beam  rated 
at  8  dB  gain  is  replaced  by  one  having  15 
dB  the  gain  is  7  dB.  Stacking  antennas 
increases  the  gain  3  dB.  Raising  the  an- 
tenna an  additional  30  feet  will  result  in 
a  10  dB  gain.  These  facts  are  presented 
so  that  you  can  start  using  this  method  ol 
calculating  decibels  in  terms  of  power   the 

easy  way. 
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OFF 


ANGUARD 


R.F  CONVERTER 


VANGUARD  ELECTROf 


HOUJS.  NY 


Priced  from  only  2>1 4.35  to  $39.95 

OVER  5000  FREQUENCY  COMBINATIONS  FROM 
,45  MC  TO  475  MC  AVAILABLE  FROM  STOCK. 


MANY  NEW  MODELS  TO  CHOOSE 
FROM  OFFERING  A  TOTAL  OF  THE 
FOLLOWING:  Crystal  control,  vari- 
able tuning,  UHF  epitaxial  transistors( 
FET  transistors,  noise  figures  as  low  as 
2.0  db,  full  wave  varactor  diode  tran- 
sistor protection,  sensitivity  better  than 
2/10  microvolt,  fully  shielded  oscil- 
lators and  band-pass  filters  to  elimi- 
nate spurious  frequencies,  zener  diode 
voltage  regulation,  6  to  12  volts  posi- 
tive or  negative  ground,  slug  tuned 
coils*  double  tuned  R.F.  stages,  funed 
mixer  stages,  wide  band  I.F.  amplifiers. 
All  this  plus  the  highest  quality  com- 
ponents carefully  assembled,  tested, 
and  guaranteed. 

We  have  exactly  what  you  want  at  a 
lower  price  and  better  quality  than  you 
can  obtain  elsewhere.  See  our  new 
multiple  oscillator  converters  for  moni- 
toring two  or  more  frequencies  simul- 
taneously! 

24-hour  special  delivery  service  avail- 
able on  many  models. 


Send  for  your  free  1961  converter  titiltg. 

VANGUARD  LABS 

Dapt.  H 
196-23  Jamaica  Ave.  Hrtlis,  N.  Y.  11428 
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Ed  Marriner,  W6BLZ 
528  Colima  Straat 
La    Jolla,    California 


The  Highflyer 


An  All-Band  SSB-CW  Receiver 


This  article  is  about  a  home-brew  harn 
band  receiver  covering  the  80-40  20-15  and 
10  meter  bands  in  200  kHz  tuning  steps. 
Before  discussing  the  receiver  a  few  refits 
tive  thoughts  are  presented  on  the  idea  of 
home-brew  construction  in  general. 

Most  amateurs  should  be  able  to  build  a 
receiver  if  they  have  the  time*  a  few  instru- 
ments and  tools.  Picking  circuits  to  use  out 
of  the  handbooks  may  not  always  work  for 
a  specific  application,  and  it  may  be  neces- 
sary to  try  several  circuits  before  finding 
ijne  that  works  right. 

Home  constructed  t  r  probably  has  some 
faults   but  if  vou  really   take   a   close  look 


at  most  manufactured  gear  there  will  be 
oscillator  harmonics  across  spots  in  the  dial, 
images  and  signals  feeding  through  from 
other  bands,  A  ham  can  do  a  comparable 
job  and  have  a  lot  of  fun  building  which 
should  be  part  of  our  hobby. 

Some  people  spend  all  of  their  time  build- 
ing intricate  model  ships,  airplanes  or  play 
cards.  1  spend  my  time  building  impossible 
ham  gear.  Perhaps  the  urge  to  build  is  the 
desire  to  do  something  creative  instead  of 
just  yakking  on  the  microphone  for  a  change. 
The  fallacy  that  you  have  to  be  experienced 
to  work  out  ham  gear  is  wrong.  Anyone 
can    gain    enough    experience    if    they    just 
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work  at  building  for  a  while,  but  they  must 
build  and  try  various  circuits.  Sometimes  it 
helps  to  keep  notes  on  the  circuits  tried, 
but  I  am  always  too  busy  to  keep  notes 
and  find  myself  making  the  same  mistakes 
over  again.  Fortunately  I  am  clever  at  fill- 
ing up  chassis  holes.  After  months  of  build- 
ing and  the  unit  is  finished  I  may  never 
turn  it  on  again,  but  after  completing  this 
receiver  I  can't  wait  to  get  home  and  turn 
it  on  to  marvel  how  well  it  works  and  that 
I  was  able  to  build  ft.  It  is  a  fine  feeling 
that  is  not  present  turning  on  a  manufac- 
tured receiver*  Visitors  stop  in  to  listen,  and 
this  way  hams  from  all  over  the  world  at 
one  time  or  another  come  by  the  shack. 

Besides  personal  contact  one  way  amateurs 
can  exchange  circuits  and  transmit  or  expand 
his  knowledge  from  generation  to  generation 
is  through  magazine  articles.  If  amateurs 
don't  take  advantage  of  this  and  continue 
their  mad  pace  to  buy  all  manufactured 
equipment,  our  old  concept  of  ham  radio  will 
have  changed.  Fortunately  we  have  73  Maga- 
zine as  a  medium  to  pass  on  information 
that  is  not  staff  written.  One  can  read  and 
does  not  always  have  to  build  the  item  in 
the  article  to  gain  some  new  idea.  With 
this  thought,  the  following  receiver  article 
is   present edf   and   I   hope  someone  has   the 


time  and  a  few  bucks  to  buy  the  parts  and 
give  it  a  try. 

Theory 

Basically  this  receiver  is  a  simple  80  meter 
receiver  into  which  converters  are  fed  for 
the  HF  bands.  On  80  meters  the  panel  switch 
feeds  the  52-ohm  coax  antenna  input  directly 
into  the  7360  mixer  input  tube  through  two 
tuned  circuits  which  are  loosely  coupled. 
This  is  necessary  along  with  the  shielding 
of  these  coils  to  prevent  signals  455  kHz 
away,  such  as  fishing  boat  frequencies,  from 
coming  in  on  the  80  meter  ham  band,  A  VFO 
signal  of  3045-3345  kHz  and  3345-3545 
Khz  is  injected  into  the  7360  mixer  tube. 
The  mixed  output  of  this  tube  is  455  kHz 
and  is  coupled  directly  into  the  Collins  me- 
chanical band  pass  filter.  The  signal  is  then 
amplified  by  two  stages  of  if  amplification 
controlled  by  AVC;  then  the  amplified  sig- 
nal is  detected  in  a  product  detector  and 
audio  amplified. 

Construction 

On  the  40  20  15  and  10  meter  bands  a 
crystal-controlled  converter  preceded  by  a 
cascode  rf  stage  feds  into  the  80  meter 
receiver  via  a  cathode  follower  which  matches 
to  the  high  impedance  output  of  the  6U8 


Back  view  of  the  receiver  showing  input  on  the  right  side,  mechanical  filter,  if  strip,  and  power  transformer 
on  the  left.  The  VFO  is  enclosed  in  the  targe  box  in  the  center  of  the  receiver. 
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converter  plate  circuit.  The  forty  meter  band 
tuning  starts  at  3600  kHz?  this  idea  was 
used  to  keep  from  having  to  use  a  3500 
kHz  crystal  which  would  be  annoying  if  it 
was  operating  on  its  harmonic  of  7000  kHz 
during  tuning. 

The  AVC  uses  the  Luick  system  of  audio 
amplified  fast  attack  AVC,  one  of  the  best 
circuits  for  receiver  design. 

The  most  expensive  parts  are  the  Collins 
Mechanical  filter,  number  F455-21-6626,  a 
2.1  kHz  bandwidth  filter  costing  $26  ob- 
tained directly  from  Mr.  B.  Cornes,  Com- 
ponent Sales,  Collins  Radio  Co.,  19700  Jam- 
boree Rd.  P.O.  Box  C,  Newport  Beach,  Calif. 
and  the  Eddy  stone  dial  #898  ordered  direct 
from  Mr,  F.  N.  D.  Harris,  British  Radio 
Electronics  Ltd,  1742  Wisconsin  Ave.  NW, 
Washington,  D.C  These  two  pieces  are  the 
heart  of  the  receiver;  after  making  the  de- 
cision to  purchase  them  the  next  thing  is 
to  buy  a  8  x  17  x  2  inches  California  Chassis 
type  A- 109  and  a  PA-14,  8%  x  19  inch 
panel.  I  cut  my  panel  down  to  6%  inches 
high  by  17  inches  long  for  a  more  pleasing 
appearance*  A  few  shields  are  necessary 
and  16  gauge  aluminum  can  be  bent  in  a 
vise  with  two  blocks  of  wood  or  maybe  you 
know  someone  with  a  hobby  brake  or  can 
get  a  metal  shop  to  do  it  for  you.  LMli 
boxes  can  also  be  sawed  up  to  get  shields. 
Once  the  major  portion  of  the  holes  have 
been  punched  a  professional  appearance 
can  be  given  the  chassis  by  dipping  it  in 
chemical  dye  obtained  from  a  chemical  sup- 
ply house  under  the  trade  name  Oakite 
metal  dye.  The  chassis  is  first  cleaned  with 
lacquer  thinner  and  dipped  in  lye  water 
which  is  warm.  This  cleans  the  metal.  This 
is  washed  off  and  dipped  in  Oakite  bright 
dip  and  washed  again.  The  chassis  is  then 
put  in  the  Oakite  gold  metal  dye  for  15 
minutes  and  washed  off.  Plastic  containers 
for  dipping  can  be  bought  in  the  Super- 
Markets. 

Metal  working  requires  a  few  tools.  A  % 
inch,  a  %  inch,  and  a  1%  inch  Greenlee 
punch  are  almost  necessities.  A  clear  drill 
for  4-40  and  6-32  screws  and  a  K  inch, 
5b  inch  and  X  inch  bit  for  metal  are  also 
needed. 

Probably  the  first  electrical  circuit  to 
build  is  the  power  supply  so  that  voltages 
will  be  available  to  check  out  the  circuits 
as  they  are  built.  The  WO  should  be  built 
on  the  chassis  next  so  that  you  will  know 
how  much  available  space  is  left  to  lay  out 


the  parts,  Next  after  the  VFO,  wire  the 
audio  stage  and  check  it  out,  then  the  if 
system.  The  grid  return  to  the  ifs  can  be 
grounded  to  test  it  out  since  the  AVC  has 
not  yet  been  built.  Along  with  the  audio 
and  if  put  in  the  diode  detector  and  wire 
up  the  low  frequency  crystal  oscillator  for 
the  BFO.  When  this  is  finished  a  455  kHz 
signal  can  be  fed  into  the  if  front  end  and 
detected  and  ifs  peaked  up.  If  the  mechan- 
ical filter  has  not  arrived  that  spot  can  be 
jumped  out  with  a  ,005  mF  capacitor  be- 
tween the  7360  mixer  and  the  if  tube  for 
testing.  After  the  7360  has  been  wired  in 
the  AVC  can  be  built,  leaving  the  VHF 
converters  until  the  receiver  is  operating 
correctly  on  80  meters. 

Power  supply 

The  load  on  the  6.3  V,  4  amp  filament 
winding  is  heavy  and  some  of  the  tubes 
such  as  the  crystal  oscillators  and  others  can 
be  run  off  the  5  V  winding  without  any 
bad  effect.  The  extreme  drain  on  this  trans- 
former might  warrant  using  a  larger  one 
but  as  an  assist  to  the  HF  isolation  the  drain 
was  eased  by  using  a  125  volt  15  mA  in- 
strument transformer  for  the  converter  and 
tf  stage.  Stancor  type  PS-8415  was  used 
here. 

Two  400  piv  diodes  were  put  in  series 
for  rectifiers  in  each  arm  of  the  transformer. 
They  are  cheaper  than  diodes  with  higher 
piv's.  To  keep  transients  from  puncturing 
the  diode  rectifier  a  .001  pF  disc  ceramic 
capacitor  is  placed  across  each  diode  recti- 
fier along  with  a  470  k  %  watt  resistor, 
For  complete  elimination  of  hum  a  4  /*F 
condenser  was  used  as  an  input  filter  be- 
fore the  filter  choke.  It  was  necessary  with 
a  large  loud  speaker  with  good  low  frequency 
response  to  keep  it  free  from  hum.  Power 
tor  the  VPO  is  obtained  from  a  105  volt 
OB2  gas  regulator.  The  series  resistor  should 
be  adjusted  so  that  at  least  10  to  15  mA 
does  it. 

Audio  system 

The  audio  system  uses  one  tube  which 
gives  plenty  of  audio  gain.  If  the  audio 
is  weak  is  is  not  the  fault  of  this  stage 
which  is  a  6CX8  triode  and  a  pentode 
in  one  bottle.  The  screen  voltage  should  be 
held  constant  at  not  over  150  volts  by  a 
voltage  divider.  Our  voltage  was  120  volts. 
A    .005   ^F   capacitor   is   placed    across    the 
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primary  of  the  audio  transformer  to  pre- 
vent self  oscillation  from  building  up  and 
damaging  the  audio  transformer  winding  in- 
sulation or  to  prevent  arcing  from  occuring 
across  the  tube  socket  pins. 

By  now  you  will  need  some  knobs  to  ad- 
just controls,  The  fancy  knobs  used  on  this 
set  were  Davies  type  1913  black  knobs  with 
white  indicator  lines,  They  will  have  to  be 
ordered  from  Lit tr ell  Western  Sales,  Inc., 
P.O.  Box  23645,  3121  East  TwelHh  St,  Los 
Angeles,  Calif.  90023,  attn.  Mr,  M.  Morita. 
Radio  parts  stores  do  not  seem  to  stock 
anything  out  of  the  ordinary  and  it's  worth 
the  effort  to  get  these  and  make  the  re- 
ceiver look  better. 

The  triode  portion  of  the  tube  normally 
uses  a  150-ohm  resistor  but  in  this  instance 
there  was  so  much  gain  the  current  was 
reduced  by  inserting  a  1000  ohm  resistor. 

Shielded  wire  such  as  RG-174U  was  used 
to  wire  the  gain  control  on  the  panel.  Just 
ahead  of  the  triode  tube  is  a  filter  made 
up  of  two  500  pF  capacitors  and  a  2.5  mH 
rfc.  This  filter  prevents  any  455  kHz  signal 
from  feeding  into  the  audio  system.  A  68  k 
resistor  could  be  used  in  place  of  the  choke 
but  the  cut-off  characteristics  of  the  filter 
will  be  changed  slightly. 

Product  detector 

Of  all  the  various  product  detector  cir- 
cuits tried  this  two  diode  circuit  performs 
as  well  as  any,  however,  germanium  diodes 
must  be  used.  Just  any  diode  won't  work.  The 
diode  used  has  to  have  a  lot  of  leakage  to 
prevent  charging  up  and  blocking.  The 
1N295  or  1N67A  are  common  ones  used 
in  this  circuit.  For  loud  signals  proper  mixing 
is  secured  in  these  diodes  with  5  to  12 
volts  of  rf  from  the  crystal  oscillator.  Any- 
thing under  5  volts  will  sound  distorted  if 
a  strong  signal  is  being  received  but  will 
sound  okay  on  weak  sigpals,  Injection  was 
measured  by  using  a  signal  generator  and 
varying  the  diode  injection  voltage  and 
listening  to  its  performance  at  the  various 
voltages  for  weak  and  strong  signals.  This 
rf  voltage  was  measured  with  an  rf  probe 
in   conjunction  with   a    Heathkit  VTVM. 

The  if  strip 

The  first  thing  to  do  when  building  the 
if  strip  is  to  open  up  the  if  can  and  squeeze 
the  coils  to  within  &  inch  of  each  other. 
This  operation  is  not  recommended  by  the 
J.  W.  Miller  Co*  because  the  coil  now  be- 


comes overcoupled  and  might  be  a  reflec- 
tion on  their  product  if  it  gets  into  wrong 
hands*  I  reasoned  that  1  needed  the  extra 
gain  to  make  up  for  the  loss  in  the  me- 
hanical  filter,  and  I  did  not  want  to  add 
another  if  tube.  Since  the  selectivity  was 
obtained  in  the  filter  it  was  felt  that  the 
ultimate  in  selectivity  was  not  needed  from 
the  if  cans.  Squeezing  the  coils  together 
is  difficult  to  accomplish  without  damaging 
them.  Bill  Courtney  at  the  J,  W.  Miller 
Co.  would  rather  wind  the  coils  for  you 
than  have  you  damage  them.  If  you  already 
have  coils,  take  a  razor  blade  and  scrape 
the  glyptol  from  each  side  of  them  on  the 
top  coil  only  where  it  is  glued  to  the  fibre 
form.  Now  with  a  camel  hair  brush  paint 
dope  thinner  around  the  base  of  the  coil 
to  soften  up  the  cement  under  the  wire. 
Next  place  a  piece  of  34  inch  thick  wood 
between  the  coil  by  first  drilling  out  a  %" 
hole  and  sawing  the  block  in  two  parts  so 
that  it  fits  snuggly  around  the  fibre  tube* 
Take  another  piece  of  wood  with  a  )i  inch 
hole  and  slip  it  over  the  fibre  tube  after 
the  slug  has  been  removed.  With  a  quick 
snap  the  coil  should  slide  up  against  the 
wood  between  them  leaving  the  coils  % 
inch  apart.  Do  not  try  this  process  without 
using  the  spacer  because  the  wire  will  come 
out  from  inside  of  the  coil 

Many  hams  have  trouble  trying  to  build 
an  if  amplifier  without  oscillation  or  re- 
generation taking  place.  First  all  parts 
should  be  returned  to  one  ground  lug  on 
each  if  tube,  although  it  never  seems  to 
help  the  problem*  In  most  cases  a  22  k  or 
47  k  resistor  can  be  put  across  the  winding 
of  the  if  transformer   to   stop   oscillation  or 


Bottom  view  of  the  receiver  showing  the  converter 
output  colls  in  the  lower  right  hand  corner.  The  box 
in  the  middle  contains  the  crystal  switch  and  coils. 
To  the   left  is  the  converter   power  supply. 
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by  tapping  down  on  the  secondary  wind- 
ing for  the  grid.  Most  military  receivers  do 
this  and  the  Miller  has  tapped  coils  for  this 
purpose.  Many  commercial  builders  increase 
the  6BZ6  cathode  resistor  to  120  ohms  to 
cut  down  on  the  gain.  1  found  building  this 
receiver  the  stage  is  absolutely  cool  by  re- 
ducing the  series  resistor  to  the  AVC  line 
to  471e  in  conjunction  with  squeezing  the 
coils  together  which  lowers  the  "Q**  the 
grid  is  looking  into.  No  resistors  were  needed 
across  the  coils  and  we  were  quite  happy 
to  find  no  regeneration  when  peaking  the 
if  cans  in  this  receiver.  Good  decoupling 
with  1  k  resistors  and  .01  f*F  capacitors  in 
the  supply  leads  also  help  to  isolate  feed- 
back, 

7360  mixer  stage 

This  tube  was  chosen  because  it  eliminates 
the  need  for  an  rf  stage  and  takes  large 
input  signals.  It  is  linear  and  performs  mix- 
ing by  switching  between  two  output  plates 
operating  in  push  pull  and  is  inherently 
balanced  against  the  input  signal  frequen- 
cies* The  oscillator  injection  voltage  can  be 
nything  from  1  to  10  volts.  The  tube  does 
have  some  critical  aspects  in  transmitters 
where  the  accelerator  voltage  changing  can 
unbalance  the  carrier.  In  receivers,  this  is 
not  critical  except  that  proper  voltages  should 
be  used.  There  must  be  175  volts  on  the 
screen  or  accelerator  and  20  to  25  volts 
on  the  deflection  plates.  The  main  supply 
to  the  tube  should  be  set  at  200  volts  to 
give  150  volts  on  the  plates.  The  voltage 
actually  came  out  a  little  higher  in  this 
receiver.  The  tube  couples  easily  into  the 
mechanical  filter  via  the  .002  mF  capacitors. 
Reference  data  on  the  cross-modulation 
and  overload  characterics  can  be  found  in 
QST-1 

VFO  injection  to  the  mixer  is  not  critical. 
One  to  five  volts  is  satisfactory.  Since  there 
is  no  rf  tube  ahead  of  the  7360  adjacent 
signals  455  kHz  away  in  the  marine  band 
might  feed  in  if  they  are  not  attenuated  by 
a  good  shielded  front  end  coil.  80  meters 
is  the  only  band  we  have  to  worry  about 
this  because  the  image  is  3.5  MHz  away 
using   the   converters   on   the    other   bands. 


1 A  New  Approach  to  Receiver  Front-End   De- 
sign, p.  31  Sept.   1963  QST. 

Cross-Modulation   in  the  7360t  p.  58  June  1964 
QST. 

The  Stm  ire-Sanders  SS-1R  Receiver,  p.  S4  May 
1904   QST. 
7360  Mixers  in  the  75A-4  p.   18  July  1964  QST. 


To  gain  this  good  selectivity  on  80  meters 
a  large  coil  could  be  used,  but  that  takes 
up  a  lot  of  room.  It  was  found  two  XR-50 
National  slug  forms  wound  full  with  num- 
ber 26  wire  and  tuned  with  a  split  stator 
capacitor  make  a  good  filter.  The  coils  were 
placed  adjacent  to  each  other  and  peaked 
up  to  the  capacitor  and  moved  away  from 
each  odier  to  about  one  inch  where  the 
double  hump  effect  went  away  and  left  a 
nice  sharp  tuned  circuit.  The  image  should 
be  down  60  dB.  The  coils  were  placed  in 
a  box  to  prevent  any  pick  up  of  signals  by 
themselves.  Any  split-stator  capacitor  could 
be  used  but  the  E.  F.  Johnson  butterfly 
type  dual  #167-23,  50  pF  each  section  took 
up  little  space.  It  was  necessary  to  shunt 
another  40  pF  across  each  section  so  that 
it  would  tune  the  80  meter  band,  which 
can  be  set  in  the  middle  of  the  condenser 
range  by  adjusting  the  slugs  to  maximum 
signal  strength. 

AVC  was  used  on  the  7360  to  good  ad- 
vantage since  it  limits  the  signal  going  into 
the  mechanical  filter,  which  would  over  load 
and  ring  if  the  signal  peaks  were  too  high, 

AVC  system 

The  receiver  should  be  tried  out  before 
hooking  on  the  AVC  system  by  grounding 
all  of  the  if  and  7360  grid  resistors,  Once 
the  AVC  system  is  hooked  on  there  should 
be  a  negative  AVC  voltage  of  0-20  volts. 
The  Luick  AVC  system  was  chosen  for  this 
receiver  after  having  used  several  systems 
in  other  receivers.  It  works  the  best  for 
fast  attack  and  slow  decay.  The  hold-up 
time  is  set  by  the  o.l  mF  capacitor  and  4.7 
Mft  resistor.  If  this  resistor  is  made  smaller 
VOX  operated  SSB  stations  will  make  the 
receiver  pump  and  sound  funny.  This  value 
can  be  lowered  for  CW  but  so  far  there 
has  been  no  need  for  it. 

The  AVC  voltage  is  taken  off  the  prod- 
uct detector  and  is  amplified  by  a  triode 
tube,  then  rectified  and  passed  on  through 
another  diode  to  charge  up  the  storage  ca^ 
pacitor,  a  0.1  /*F  capacitor,  which  stays 
charged  until  discharged  to  ground  by  the 
other  triode  tube.  A  strong  audio  signal 
provides  a  negative  voltage  of  0-20  to  con- 
trol the  tfs  and  7360  tubes.  When  there  is 
no  audio  signal  coming,  the  grid  of  the 
triode  goes  positive  and  allows  the  charge 
on  the  capacitor  to  leak  off  to  ground. 
This    grid   control   is    also   effected   by   the 
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0.1  mF  and  the  4.7  MQ  resistor.  For  faster 
or  slower  leak  off  the  value  of  this  resistor 
can  be  increased  or  decreased,  changing  the 
time  the  voltage  will  he  stored  and  the  <)♦! 
mF  holds  the  triode  of).  A  discussion  of  lliis 
circuit  is  in  the  ARRL  Handbook,  it  you 
have  trouble. 

"S11  Meter 

The  "S"  meter  can  be  taken  off  from 
the  AVC  line  and  it  will  be  a  measure  of 
the  AVC  voltage.  Zero  level  can  be  set 
with  no  signal  and  by  adjusting  the  bal- 
ance potentiometer.  The  scale  reading  was 
adjusted  for  a  strong  signal  at  R-9  by  chang- 
ing the  value  of  the  cathode  resistors.  Maxi- 
mum reading  can  be  set  by  either  adjusting 
these  cathode  resistors  or  by  changing  to 
higher  gain  tubes  such  as  the  12AT7,  or 
12AX7  if  the  12AU7  has  to  low  a  gain  and 
you  don't  want  to  fuss  with  the  resistors. 
It  is  important  to  use  no  grid  return  re- 
sistor on  the  tube  where  the  meter  is  at- 
tached to  the  AVC  line  or  it  will  upset 
the  time  constant  of  the  AVC  action.  Thus 
you  will  note  no  grid  resistor  is  used  in 
this  circuit 

Tuning  of  a  signal  produces  a  negative 
voltage  on  the  AVC  line  which  causes  cur- 
rents in  the  cathodes  of  the  **S"  meter  ampli- 
fier to  unbalance  the  circuit.  The  meter 
will  read  the  unbalanced  or  difference  volt- 
age. The  resistor  in  series  with  the  tube 
plates  can  also  be  adjusted  larger  or  smaller 
depending  on  the  meter  readings. 

The  "S"  meter  is  a  Lafayette  Model  99- 
2514.  0-1  mA  with  illumination.  Instruc- 
tions for  lamp  connection  is  inside  the  box, 

VFO 

The  VFO  oscillator  tunes  both  3045  to 
3265  kHz  and  3315  to  3545  kHz,  using  the 
surplus  ARC-5,  180  pF  capacitor.  Tuning 
barely  covers  the  band.  The  ham  bands  are 
covered  in  two  steps  of  about  250  kHz 
each.  The  oscillator  was  switched  with  a 
three  position  switch,  The  third  section  uses 
no  padders  and  covers  4000  to  4200  kHz, 
The  trimmer  on  band  two  was  set  so  that 
the  dial  matched  3720  on  zero  and  3500 
on  band  one. 

A  cathode  follower  was  used  after  the 
VFO  to  separate  any  loading  effect  on  the 
oscillator.  All  signals  are  carried  via  RG- 
174U  coax.  The  coil  was  bolted  to  the  ca- 
pacitor so  that  there  would  be  no  mechanical 
motion.  The  tube  is  mounted  in  a  horizontal 
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The   inside   of  the   VFO    box   assembly. 

position  on  the  back  of  the  box.  Calibration 
should  be  done  with  the  cover  bolted  in 
place.  With  an  LM  frequency  meter  the 
calibration  is  easy.  Otherwise  someone  on  tht> 
air  with  a  Collins  transmitter  could  give 
calibration  marks  or  surplus  crystals  could 
be  used  for  check  points.  The  rf  output 
to  the  mixer  can  be  varied  by  changing 
the  40  pF  capacitor  in  series  with  the  cathode 
follower  output.  Anything  between  2-4  or 
six  volts  will  be  satisfactory  for  injection, 
When  the  VFO  was  finished  the  coil  was 
doped  with  Q  dope,  although,  the  wire  was 
wound  in  grooves.  Air-Dux  bulk  coil  could 
be  used  if  no  fibre   forms   are  available. 

This  circuit  is  so  swamped  with  high 
capacitance  that  the  stability  of  the  circuit 
is  very  good,  and  there  does  not  seem  to 
be  any  drift  problem  noticed.  Use  silver  mica 
capacitors  in  the  tuned  circuits  in  conjunc- 
tion with  the  aii*  capacitors. 

Low  frequency  oscillator 

Many  low  frequency  crystal  oscillator  cir- 
cuits were  tried  using  surplus  crystals  ground 
to  453.650  and  456.350  kHz.  The  only  cir- 
cuit which  worked  satisfactorily  is  the  one 
shown  in  the  schematic.  Perhaps  the  wave 
form  on  the  oscillator  plate  with  no  tuned 
circuit  leaves  much  to  be  desired  for  a  per- 
fect sine  wave,  however,  the  frequency  is 
correct,  and  it  is  satisfactory  for  the  product 
detector  injection. 

Sluggish  low  frequency  crystals  need  a 
large  rf  choke  in  the  screen  lead,  and  most 
circuits  use  a  60  mH  choke.  This  circuit 
worked  with  a  2.5  mH  choke  taking  up  less 
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space.  Sometimes  the  30  pF  capacitor  from 
grid  to  ground  may  have  to  be  varied  to 
obtain  oscillator  but  not  the  100  pF  from 
the  screen  to  ground. 

New  crystals  can  be  bought  from  Mr.  P,  M. 
Freeman  at  International  Crystal,  18  North 
Lee  St,  Oklahoma  Citys  Okla^  ground  to 
453,650  and  456.350  exactly  but  they  cost 
$8.00  each.  It  is  important  to  have  these 
crystals  as  close  to  these  values  as  possible 
so  that  the  band-width  of  the  receiver  is 
2.7  kHz  wide  at  the  20  dB  down  points. 
Otherwise  the  voice  signals  will  sound  dis- 
torted. 

The  other  solution  for  the  proper  crystal 
is  to  buy  surplus  crystals  and  edge-sand 
them  down  to  frequency.  JAN*,  which  ad- 
vertises in  73  Magazine,  sells  these  crystals 
for  50  cents  each.  A  channel  45  and  a 
channel  329  will  work  but  sound  a  little 
funny.  If  you're  brave,  buy  a  handful  and 
sand  them  down,  tuning  die  receiver  until 
they  sound  good.  The  best  way  would  be  to 
check  the  frequency  with  a  counter. 

Changing  the  frequency  can  be  done  as 
follows: 

Put  a  piece  of  fine  emery  paper  on  a  flat 
surface  and  tape  it  down,  Place  the  crystal 
in  the  left  hand  holding  the  prongs  with 
the  fingers  of  the  left  hand,  and  holding 
the  crystal  itself  with  tweezers  in  the  right 
hand.  Draw  the  crystal  edge  toward  you 
moving  both  hands  together  making  a  scratch 
about  five  inches  long.  Drag  the  crystal 
across  the  paper  about  ten  times  and  it 
will  move  it  about  600  Hz  higher  in  fre- 
quency. This  process  is  very  touchy  and  if 
the  tweezer  slips,  the  crystal  will  twist  and 
break  the  fine  wire,  it  might  pay  to  take 
the  time  and  make  a  wooden  holder  from 
a  clothes  pin  or  two  pieces  of  wood,  but 
it  ran  be  done. 

The  following  are  surplus  crystal  chan- 
nels: 


Channel  326 
Channel  45 
Channel  327 
Channel  46 
Channel  329 
Channel    47 


452.777 
453.707 
453.166 
155,555 
456.944 
457.407 


I  suppose  other  methods  could  be  used 
to  vary  the  crystal  frequency.  Shunting 
capacitors  across  the  crystal  never  worked 
very  good  and  did  not  change  the  frequency 
enough.  With  patience  you  can  get  the 
Channel  327  and  Channel  46  on  the  spot. 


You  can  get  an  idea  what  a  crystal  off 
frequency  sounds  like  by  plugging  in  some 
of  the  above  mentioned  crystals. 

The  HF  Crystal  Oscillator 

It  is  recommended  that  the  International 
crystals  of  .01%  tolerence  be  used  in  this 
oscillator  so  that  the  dial  calibration  will 
be  on  the  mark.  International  FA-9  crystal 
fits  into  a  FT-243  crystal  socket.  All  of  the 
crystals  will  oscillate  in  a  standard  triode 
oscillator  with  a  tuned  plate  tank,  although 
the  output  may  fall  off  slightly  at  the  higher 
frequencies,  It  is  difficult  to  specify  the 
exact  value  of  the  slug  coil  and  tuning 
capacitor  to  use  with  each  coil  because 
the  lead  length  will  be  different  used  by 
each  constructor.  Tuning  is  critical,  These 
coils  can  be  grid-dipped  with  the  meter 
when  they  are  all  in  place  and  then  ad- 
justed for  capacity  after  applying  power 
and  noting  where  the  slug  comes  to  rest 
The  slug  should  be  set  just  back  of  maxi- 
mum output  because  the  oscillation  will 
drop  out  if  too  near  maximum  tuning.  An 
rf  probe  can  be  used  to  peak  up  these 
coils  or  a  full  scale  meter  section  of  the 
grid-dipper*    Using   the  probe   a   test  point 

in  the  chassis   and  coupled  to 
i  a  10  pF  capacitor  to  make 


can  be  put 
the  coils 
it  easy. 


40  meters 
20  meters 
IS  meters 
10  meters 
10  mete 


3200 
10,500 
17,500 
24,500 
25,000 


Coil  J,  W*  Miller 

2IA165RBI— 15  MH 

21AG8RBI—  6*8  PH 
:uA473RBI—  4.7  PH 
21A226RBT —  2.2  ^H 
21A226RBI —  2.2  ^*H 


Tuned 

Sliver 
Mien 

130  pP 

3a  pf 

25  pli 
15  pF 
IB  pF 


VHF  Converter 

You  can  wind  your  own  coils  using  #26 
wire  if  desired,  XR-50  forms  are  nice  if 
vou  have  room* 

This  section  which  looked  to  be  the  most 
simple  turned  out  to  be  the  most  difficult 
part  to  make  work  properly.  The  first  try 
used  a  7360  but  it  was  necessary  without 
the  rf  stage  and  output  coils  to  use  a  high 
Q  coil  circuit.  The  coil  being  so  large  picked 
up  80  meter  signals  like  an  antenna  and 
fed  in  the  80  meter  signals  on  all  bands. 
To  prevent  this  an  rf  stage  was  added  and 
the  7360  replaced  with  a  6U8  mixer.  Re- 
ducing the  size  of  the  coils  and  shielding 
them  stopped  the  pick-up  and  prevented 
oscillation  from  occuring.  To  further  pre- 
vent coupling  a  separate  power  supply  was 
used  for  this  section  and  it  was  needed  any- 
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turns, 
turns, 
turns, 
turns. 


Link, 
Link, 
Link, 
Link, 


way  because  of  the  overloaded  power  trans- 
former on  the  rest  of  the  receiver. 

On  the  upper  deck  of  the  receiver  was  in- 
stalled a  switch  to  change  the  input  coils 
to  the  rf  stage,  Oscillations  could  not  be 
stopped  when  all  of  the  switches  were 
ganged  together,  The  coil  dimensions  are  as 
follows : 

40    Meters — 3A    Inch    <Ha.f    15 
turns.   Air-Dux  Bulk  Coil   #632 

20    Meters — %    inch    dia,,    11 
turns.  Air-Dux  Bulk  Coil  #616 

15     Meters — %     inch    dia.,     8 
turns.  Air  Dux  Bulk  Goil  #516 

10    Meters — %    inch    dia>,     6 
turns.  Air  Dux  Bulk  Coil  #516 

These  ooils  were  mounted  on  five  lug:  termi- 
nals, with  the  ten  meter  coil  just  soldered 
across  the  Centralab  ceramic  wafer  switch,  a 
double  pole  six  position  switch,  Type  PA3. 

The  output  coils  of  the  cascade  converter 
are  the  grid  input  to  the  converter,  and 
are  separated  from  the  converter  grid  by 
a  shield.  The  33  ohm  resistor  in  series  with 
the  grid  helps  prevent  overloading. 

The  output  coils  are  as  follows: 

40  meters:  26  turns  en.  #24  wire  wound  on  a 
V2  inch  slug  coil  form. 

20  meters:  22  turns  en.  #24  wire  wound  on  a 
%  inch  slug*  coil  form. 

15  meters:  12  turns  en.  #24  wire  wound  on  a 
%  inch  slug  coil  form. 

10  nieters:  3  turns  en.  #24  wire  wound  on  a 
%  inch  siug1  coil  form. 

Coils  are  all  grid  dipped  and  adjusted 
in  the  circui  t 

The  XR-5U  coil  forms  can  be  used  if 
desired  but  the  ^nailer  coil  forms  fit  better 
taking  up  less  space.  The  50  pF  variable 
capacitor  completes  it  circuit  through  a  ,005 
mF  capacitor  between  the  bottom  of  the 
coils  and  ground  lug.  The  switch  for  these 
coils  is  located  underneath  the  chassis.  This 
switch  is  used  by  itself,  the  other  half  is 
not  used.  The  switch  for  shifting  the  con- 
verter output  to  the  cathode  follower  is  un- 
der the  chassis  and  is  part  of  the  crystal 
switching  switch. 

RF  Stage 

The  rf  stage  is  one  of  the  most  difficult 
things  to  build  in  a  receiver.  Any  type  of 
coupling  between  the  grid  and  plate  brings 
on  oscillation.  The  rf  stage  should  not  oscil- 
late when  the  antenna  is  disconnected  from 
the  set,  and  the  input  and  output  tuning 
capacitors  are  tamed.  For  complete  separa- 
tion the  antenna  input  coils  should  be 
mounted  on  top  of  the  chassis  in  a  box  if 
possible  while  the  output  coils  are  mounted 
underneath.  The  grid  should  have  a  piece 
of   tin   cut   from    a    coffee    can    around   the 


grid  pin,  which  can  be  soldered  to  the 
center  shield  of  the  socket.  Put  the  feed- 
through  insulator  right  at  the  grid  pin.  Shield 
the  output  coils  from  the  grid  if  possible. 

Generally  40  meters  will  oscillate  while 
the  other  bands  are  clean.  This  is  due  to 
insufficient  capacitance  tuning  on  that  coil* 
A  90  pF  capacitor  was  soldered  across  the 
coil  and  turns  peeled  off  so  that  the  variable 
would  peak  it  to  40  meters.  This  is  done 
with  the  antenna  on  because  it  will  add 
some  capacitance  to  the  tuned  circuit  and 
which  will  be  different  than  when  it  is  taken 
off. 

The  6386  cascode  tube  is  expensive  and 
may  not  be  desired  by  some  constructors. 
An  alternate  circuit  using  the  6BZ6  is  shown. 
The  coils  are  the  same.  Actually  on  the 
lower  bands  no  difference  was  really  noted 
between  the  two  circuits  as  far  as  sensitivity 
or  noise  was  concerned.  The  6BZ6  gives  a 
little  more  gain  which  is  needed  on  the 
ten  meter  band. 


68Z6 


(ON  7  MHz.  PAD 
WITH  90  pF) 


+  125 


irnate  rf  amplifier  that  can  be  used  in  place 
of  the  6386  tube.  The  same  coil  arrangement  can 
be  used.   Put  a  shield   around   the  grid. 


Conclusion 

The  average  amateur  with  a  few  tools 
and  a  VTVM  and  a  grid-dip  meter  can 
have  a  lot  of  fun  building  this  receiver-  The 
receiver  seems  to  work  about  as  well  as 
almost  any  on  the  market  although  it  may 
take  a  few  more  switches  to  accomplish  the 
band  changing. 

If  you  are  in  the  area  on  your  vacation 
and  want  to  listen  for  yourself  stop  by.  Just 
come  in  the  back  gate,  and  don't  mind  that 
madman  running  around  in  the  backyard 
in  shorts,  barefoot,  no  shirt,  hair  uncombed, 
glasses  down  on  the  end  of  his  nose,  and 
waving  a  soldering  iron.  That's  me,  off  on 
another  construction  project, 

.  .  -  W6BLZ 
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Henry    Bradford 
9607  Glen  Court 
Fairfax.    Va.    22030 


Geometric  Circuit  Design 

A  simple  way  to  design  electronic  circuits  is  with  geometry 
This  method  avoids  complicated  math,  yet  is  very  versatile 


Over  some  years  I  have  developed  and 
have  been  using  a  new  technique  in  circuit 
design.  It  is  mainly  graphic  being  based  on 
geometry  and  avoids  the  abstractions  found 
in  complex  algebra  and  many  other  forms  of 
mathematics.  The  technique  is  deceptively 
simple  and  is  based  on  only  five  basic  con* 


Henry,  exAV3AUE%  is  an  electronic  project 
engineer  for  Fairchild  Hiller.  He  was  licensed 
in  the  Ws. 


cepts,  Three  of  them  are  probably  already 
known  by  circuit  design  people  at  every 
leveL  The  other  two  are  new  and  are  needed 
to  complete  the  design  picture.  These  basic 
layouts  are  shown  in  Fig.  1. 

At  (a)  two  resistors  are  added  in  series.  The 
same  can  be  done  with  two  or  more  inductive 
reactances  on  the  XL  axis  or  with  two  or 
more  capacitive  reactances  on  the  Xc  axis. 
At  (b)  we  have  the  fimiliar  parallelogram 
which  shows  the  impedance  formed  by  an 
inductive  reactance  XI  and  a  resitor  Rl  in 
series.  Likewise  the  same  can  be  done  with 
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Fig.  I.  Examples  of  geometric  circuit  design.  Resistances  arc  plotted  on  the  horizontal  axis  marked 
R,  capacitive  reactances  on  the  lower  vertical  axis,  and  inductive  reactances  on  the  upper  vertical 
axis,  (a)  shows  two  resistors  in  series,  (b)  shows  the  impedance  formed  by  a  resistors  and  inductance 
is  series,  (c)  shows  the  resistance  of  two  parallel  resistors,  (d)  illustrates  a  capacitor  and  coil  in 
parallel.    [&)    shows    a    resistor   and    capacitor   in    parallel. 
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any  Xc  ar  R  or  in  fact  any  two  impedances 
m  series.  The  total  value  of  any  two  resistors 
in  parallel  or  any  two  like  reactances  can  be 
found  by  the  means  shown  in  (c)  of  Fig.  L 
While  this  one  shows  the  R  axis  the  same  can 
be  done  with  either  other  axis.  Distance 
O-B  is  arbitrary  and  intercept  A  of  the  di- 
agonal is  projected  up  to  find  Rt.  In  Fig.  1 
(d)  a  simple  method  of  finding  the  parallel 
value  of  two  opposite  reactances.  With  the 
value  of  X2  as  a  radius,  an  arc  is  laid  out 
to  the  R  axis.  At  the  intercept  A  a  straight 
line  is  connected  to  XI.  A  45  degree  line  is 
extended  from  the  origin  (O)  as  shown.  At 
intercept  B  a  line  is  projected  horizontally 
to  the  X  axis  locating  the  resultant  total  re- 
actance Xt  In  any  case  the  arc  is  constructed 
from  the  larger  of  the  two  reactances.  Finally 
in  Fig.  1  (e)  there  is  shown  the  resulting  im- 
pedance of  Rl  in  parallel  with  XI.  Here 
again  this  can  be  done  similarly  with  any  R 
and  XL  values. 

It  must  be  realized  that  any  of  these  tech- 
niques can  be  worked  in  reverse  that  is  if 
we  have  Rt  and  R2  in  Fig.  1  (a)  we  can 
find  Rl.  Likewise  at  (b)  if  we  know  Zl  and 
Rl  we  can  easily  find  XL  In  any  case  if  we 
have  any  two  we  can  find  the  third  by  these 
simple  geometric  layouts. 

Armed  with  these  concepts  we  can  now 
"jump  off  at  the  deep  end  of  the  pool"  and 
emerge  with  meaningful!  answers.  Let's  de- 
sign a  band  pass  "T'  type  filter  to  match  50 
ohms  to  200  ohms,  Its  schematic  and  layout 
is  shown  in  Fig,  2,  A  scale  of  50  ohms  per 
centimeter*  was  used  here  and  Rl  is  thus  1 
cm  long  and  R2  being  200  ohms  is  4  cm  long 
from  the  origin.  We  select  XI  arbitrary  and 
find  Zl  immediately  (see  Fig,  1  (b).  Zl  has 
equivalent  shunt  components  Xh  and  Rh  (See 
Fig.  I  (e).  Since  X2  depends  on  the  value  of 
X3  we  cannot  find  it  before  we  find  X3 
which  we  can  find.  Since  Zl  and  Z2  have  the 
same  equivalent  shunt  resistance  Rh,  a  locus 
semicircle  O  to  Rh  has  been  drawn.  This 
passes  through  both  Zl  and  Z2.  Z2  is  estab- 
lished simply  by  projecting  vertically  up 
from  R2.  See  Fig.  1  (b).  Now  Z2  has  equiva- 
lent components  Xt  and  Rh  which  are  in 
parallel  Again  refer  to  Fig-  1  (e).  Some  re- 
actance value  X2  in  shunt  with  Xt  must 
form  Xh.  We  find  the  value  of  X2  by  project- 
ing horizontally  from  Xh  to  the  45  degree 
line  intercept  B.  We  then  project  from  Xt 
through  B  to  A  and  draw  an  arc  from  A  to 

*  These   drawing's  are  reproduced    %   size. 
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(2l  ALSO) 


Xl 


R,   •  I  cm  i  90«  SOji. 

R,  *  4  cm  *  50 ■  ■  £00  JL. 
Xt  •  2.8  cm  i  50  «  140  j*. 
Xc  -4,9  cm  R  50*24*JV 
X,  >  4i  em  i  50-2(5.n_ 


Fig.  2.  Designing  a  band  pais  T  filter  to  match  50 
ohms  to  200  ohms.  The  procedure  is  described  in 
the  text. 

X2  about  the  origin,  This  establishes  the 
value  of  X2,  This  geometry  is  performed  on 
the  left  of  the  X  axis  to  avoid  confusion.  This 
derives  from  Fig,  1  (d)  working  backwards. 
From  the  values  Xt  and  Xh  we  have  found 

Continuing  XI ,  X2,  and  X3  are  measured 
in  cm  and  multiplied  by  the  scale  factor  (50 
ohms  pre  cm).  Values  of  each  in  ohms  is 
shown  in  Fig.  2,  If  the  design  is  for  27  MHz 
the  component  values  are  about  0.82/*H  for 
XI,  24  pF  for  X2  and  32  pF  for  X3.  Com- 
ponents for  any  frequency  desired  can  be 
found  which  will  match  these  two  resistances 
and  deliver  maximum  power  from  one  to  the 
other. 

Since  we  have  a  picture  of  all  of  the  com- 
ponents and  impedances  in  polar  form  it  is 
possible  to  analyze  or  synthesize  any  com- 
plex circuit  for  phase  shift,  attenuation 
(voltage  or  current)  and  Q.  With  the  value  of 
Q  we  can  determine  the  bandwidth. 

The  simplest  way  to  match  one  transistor 
to  another  at  a  specified  frequency  is  by 
means  of  an  "L"  filter.  In  Fig,  3  the  schem- 
atic and  layout  are  shown*  Neglecting  the 
distributed    parameters    we    assume   the    in- 
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Fig.  3*  Matching  one  transistor  to  another  with  an 
L  filter. 

put  resistance  of  Q2  to  be  Rl  and  the  output 
resistance  of  Ql  to  be  R2.  These  values  must 
be  found  at  the  frequency  desired.  The  locus 


circle  with  diameter  G-R2  simplifies  the 
i -instruction  of  Zl  at  right  angles  to  the  con- 
struction line  R2-Z1,  implementing  the  con- 
cept of  Fig*  1  (e)#  In  series  with  Rl  we  drop 
a  perpendicular  to  the  semicircle.  This  estab- 
lishes Zl  that  is  the  impedance  looking  from 
Ql  thru  XI   into  the  input  of  Q2.  X2  ex- 

ids  upward  from  A  to  the  origin.  This  is 
the  reactance  across  R2  necessary  to  form 
ZL  Components  can  be  evaluated  as  de- 
scribed above  for  455  kHz  or  50  MHz  or  any 
other  frequency-  Known  distributed  param- 
eters are  taken  into  account  by  adding  them 
into  the  layout  in  the  manner  set  forth  in 
Fig.  1. 

This  ti  chuique  can  be  extended  to  include 
the  design  or  synthesis  of  delay  lines  trans- 
mission  lines,   "10"  and  "hi"  pass   filters,  all 

mpling    networks,    and    many    mesh    and 
bridge  circuits. 

.  .  .  Bradford 


Transceive   with  the  GSB-201 


The  manual  on  the  GSB-201  suggests  an- 
ulher  relay  to  operate  it  on  transceive.  Here 
is  a  way  to  do  it  with  but  adding  a  small 
transformer  and  rewiring  a  few  parts.  Thrown 
in  is  a  cut-off  bias  supply  for  the  amplifier 
in  standby. 

Modify  the  circuit  as  follows.  Locate  and 
reverse  the  D3  diode  and  C24  capacitor  as 
shown.  Remove  the  lead  going  to  Kl  from 
the  junction  of  L11C233  C24  Ground  the 
latter*  Connect  the  lead  going  to  Kl  just 
removed  to  ungrounded  side  of  PL5.  Rewire 
Kl  relay  contacts  as  shown  using  R6G58 
coax  where  needed.  Add  small  transformer 
to  circuit  by  connecting  it  to  TSl  and  primary 
to  AC  at  DL1  and  R22. 


Re  sure  and  put  tape  over  TSl  on  out- 
side to  prevent  shock.  Remove  R21  only  if 
you  desire  to  speed  up  Kl  operation.  If  this 
is  done  reduce  value  of  C24. 

Now  we  do  all  our  switching  by  connect- 
ing relay  contacts  of  transceiver  to  PL5. 
We  find  we  have  gained  a  built-in  cut  off 
bias  supply.  And  by  grounding  this  at  PL5 
we  cause  Kl  to  operate  and  cut  amplifier 
into  the  ehh  To  disable  amplifier  and  run 
transceiver  only  throw  SI  to  off  in  amplifier 

Caution  should  be  observed  to  keep  leads 
short  and  well  shielded,  In  my  own  ampli- 
fier I  found  no  instability  after  this  modifi- 

cation. 

.  .   .  Bruce  Walther  W9QAH 
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A  Field  Effect  Transistor  Converter 

tor  70,  15  and  20  Meters 


It  is  the  author's  goal  to  build  a  com- 
pletely transistorized  10—160  Meter  station. 
Lack  of  a  low  priced  rf  power  transistor 
has  postponed  construction  of  the  transmit- 
ter and,  until  recently,  construction  of  the 
receiver  was  not  attempted  since  it  was 
felt  that  a  vacuum  tube  front  end  was  su- 
perior to  any  transistorized  front  end  the 
author  was  capable  of  building.  The  avail- 
ability of  reasonably  priced  field  effect 
transistors  has  changed  the  latter  situation. 
With  the  high  input  impedance  and  almost 
perfect  square-law  transfer  characteristic  of 
the  FET,  the  input  circuit  loading  and  sus- 
ceptibility to  cross  modulation  of  a  conven- 
tional transistor  front  end  are  easily  avoided. 
Accordingly,  the  first  step  in  building  a  re- 
ceiver, designing  and  building  a  10-20  meter 
crystal-controlled  converter,  was  undertak- 
en. 

The  converter  schematic  is  shown  in  Fig. 


l«  Motorola  2N4224  FETs  are  used  as  the 
rf  amplifier  and  mixer,  while  a  bipolar 
2N1180  is  used  as  a  transistor  oscillator.  A 
pair  of  Motorola  MPF105*s  could  probably 
be  substituted  for  the  2N4224*s,  at  a  third 
of  the  cost,  but  this  has  not  yet  been  tried. 

The  rf  amplifier  is  designed  to  provide 
only  enough  gain  to  override  any  noise  gen- 
erated in  the  converter,  so  as  to  minimize 
susceptibility  to  cross  modulation*  This  small 
amount  of  amplification,  in  conjunction  with 
the  sharp  tuning  characteristics  of  Li-Ci  and 
L=-&,  yields  a  front  end  that  is  every  bit  the 
equal  of  its  vacuum  tube  counterpart. 

Mixer  injection  is  accomplished  by  means 
of  a  "gimmick"  capacitor  connected  to  the 
mixer  gate.  Source  injection  was  found  to 
be  satisfactory,  but  was  not  used  because 
of  the  bandswitching  problem  it  introduced: 
another  switch  section  and  a  long  lead  to 
the  mixer  source  were  required.  Source  in- 


Top  view  of  the  converter, 
Note  that  the  input  cir- 
cuit is  shielded.  Photo  by 

Chuck   Marshall. 
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Pig.    I.   Schematic   diagram    of  the    FET   converter  for   20,    15    and    10   meters. 


jection  would  be  preferable  if  local  oscilla- 
tor radiation  proved  to  be  a  problem*  since 
it  places  two  FETs  between  the  oscillator 
and  antenna  rather  than  one,  as  is  the  case 
when  gate  injection  is  used.  (The  reverse 
transfer  capacitance  of  the  2N4224  is  2  pF 
compared  to  a  grid-plate  capacitance  of  0,02 
pF  for  the  6BZ6  pentode,  a  common  rf  amp- 
lifier.) A  suitable  cource  injection  circuit  is 
shown  in  Fig  2  for  those  who  may  prefer  it. 
The  oscillator  circuit  was  borrowed  from 
another  article1  and  is  conventional  in  de- 
sign. 

Adjustment 

After  the  converter  is  completed,  connect 
it  to  an  antenna  and  an  80  Meter  receiver. 
DO  NOT  CONNECT  THE  POWER 
SOURCE  UNTIL  ALL  TRANSISTORS  ARE 
IN  THEIR  SOCKETS.  Set  the  bias  pots,  Ri 
and  R>  to  mid-range  and  place  Si  in  the  20 
meter  position.  Then  adjust  Ls,  G,  and  C*  for 
a  peak  in  20  meter  signal  strength.  As  the  re- 

Partu  List 

Cs — Two  1-inch  lengths  of  insulated  hookup  wire  twisted 

together, 
hi — Primary,    12    turn   No.    20,    16    t.p.i.,    %-inch    diam. 

(B&W   3011 ),  Secondary,   3  turns   No.  20t  16  t.p.i., 

%-inch  diani.  spaced  1  turn  from  primary. 
Ls — Primary,     as     Ljf     Secondary,     ftMj     turns     insulated 

hookup  wire  wound  on  cold  end  of  primary. 
Ls — 35  turns  No,  30  enam.  wire,  close-wound  on   ^4«inch 

diam.    iron-slug    form    (Miller   20A000RBI   useable). 
L< — 25  turns   No.   30   enam.   wire,   close- wound   on  same 

type  form  as  Ls. 
L& — IS  turns   No.  30  enam.   wire,  close- wound  on   same 

type  form  as  Ls. 


ceiver  is  tuned  across  the  band,  G  and  Ca 
will  have  to  be  re-peaked  every  25  kHz,  or 
so,  Place  the  converter  in  operation  on  15 
and  10  meters  in  a  similar  fashion.  Adjust 
the  bias  pots  for  best  converter  operation, 
after  which  they  may  be  replaced  with  fixed 
resistors  or  wired  permanently  into  the  cir- 
cuit. 


Results 

The  results  to  date  have  been  pleasing. 
Although  the  converter  has  not  seen  much 
use  on  10  meters,  it  appears  to  work  well  on 
that  band.   On   15  and  20  meters  it  easily 


J  TO   MIXER 
SOURCE 


2NI1B0 


Pig*  2,  Alternate  circuit  employing  source  inject  ion. 
Coils  L3P  L4  and  L5  are  identical  to  those  in  Fig,  I, 
except  that  each  has  a  three  turn  secondary. 
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CTK'S  BARB'D  WIRE  ANTENNA 

Full  radiating  surface  but  shorter  than  a  dipole. 
No  coils  or  traps  to  distort  the  radiation  pat* 
tern.  The  design  results  in  increased  capaci- 
tance, and  therefore,  shorter  length,  for  reso- 
nance. Ideal  for  places  where  a  full-length 
dipole    is  too   long. 

The  160  m  Barb'd  wire  antenna  is  only  186 
feet  long.  The  80/75  Barb'd  wire  antenna  is 
only  94  feet  long*  The  40  m  Barb'd  wire  an- 
tenna is  only  48  feet  long.  The  20  m  Barb'd 
wire  dipole  and  beam  is  only  24  feet  long. 

Feed  with  50/75  ohm  coa* — no  matching 
devices   required, 

Send  a  $1  U.S.  money  order  for  mailing  and 
handling  of  pictures  and  instruction  sheet  for 
building   your   own. 

C.   LeRoy   Kerrv  WA6CTK 

P.O.  Box  444 

Montebello,  California  90641 


CAMP   ALBERT  BUTLER   INVITES 

HAM   RADIO   ENHUSIASTS   OF   ALL    AGES 

TO  TRY  FOR  YOUR 
GENERAL  CLASS  TICKET 

THIS  SUMMER!  OUR  8th  SEASON 

NOVICES,   TECHNICIANS  AND  C.B.'ers 
ESPECIALLY   TAKE  NOTE 

This  cu  dt\  AftiAlcur  HmJIo  Camp,  Y.M.C-A.  owned  and  operated, 
tin  accommodate  80  camp*  There  is  no  age  limit.  We  have 
had  camper*  from  T  through  74  years  of  age.  It  is  very  helpful 
you  can  copy  "iivpfn  or  have  a  Novice  or  Technician  ticket,  but  It 
Is  not  necessary  Time  la  d  in  tied  between  radio  classes  in  code 
and  theory  and  the  usual  camp  activities,  such  as  swimming. 
archery,  riflery.  hiking,  etc.  Gold  privilege*  are  included  it  the 
beautiful  New  Elver  Country  Club  course. 

Entire  staff  consists  of  licensed  hams  who  are  instructors  in 
electrical  engineering  in  some  of  our  finest  colleges  and  univer- 
si  ties,  Camp  opens  August  5  and  close?  August  19.  Tuition  of 
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holds  its  own  with  the  6BZ6-6U8A  converter 
in  the  ARRL  Handbook3  as  regards  cro 
modulation*  The  overall  gain  of  the  FET 
converter  is  slightly  less  than  its  vacuum 
tube  counterpart,  but  turning  up  the  re- 
ceiver rf  gain  remedies  that.  Any  signal  that 
can  be  copied  with  the  vacuum  tube  con- 
verter can  be  copied  with  the  FET  converter. 

.    .    .    K6DQB 
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Sealing  Coaxial  Cable 

After  a  coaxial  line  has  been  hooked  up 
to  an  antenna,  most  hams  wrap  it  with  plas- 
tic electrical  tape  and  spray  it  with  lacquer 
to  waterproof  the  cable  and  protect  it  from 
die  weather.  This  method  works  quite  well 
tor  a  little  while,  but  after  several  months 
exposure  to  heat,  cold,  rain  and  our  pol- 
luted atmosphere,  the  plastic  coating  and 
tape  deteriorate  quite  badly.  Also,  if  the 
cable  flexes  in  the  wind,  the  tape  has  a 
tendency  to  pull  away  from  the  outer  jacket. 
If  you  use  Silastic0  Bathtub  Caulk  instead, 
the  line  will  stay  dry  tor  long  per-uds  ul 
time.  This  material  is  impervious  to  moisture 
and  most  contaminants  and  is  very  flexible. 
If  the  cable  is  cleaned  with  soap  and  water 
before  the  caulk  is  applied,  it  adheres  very 
well  and  is  nearly  impossible  to  remove. 
It  retains  its  characteristic  under  all  ex- 
tremes of  temperature  and  even  stays  quite 
flexible  in  very  cold  temperatures,  so  it 
won't  crack  and  peel,  I  don't  have  any 
idea  what  the  terminal  life  of  Silastic*  is, 
but  it  has  not  deteriorated  at  all  on  cables 
that  I  installed  six  months  ago.  I  already 
had  to  replace  peeling  and  cracked  tape 
coverings  applied  to  other  cables  at  the 
same  time, 

•  .  .  Jim  Fisk  W1DTY 

♦Registered    trademark    of    Dow    Corning    Corporation. 

Midland,    Michigan, 
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WWV  on  the  Mohawk 


Jim  B*9*  KtKWQ 
261    Draper 
Pontile,    Mich. 


Mohawk  owners  who  have  remounted  the 
crystal  calibrator  trimmer  on  the  top  of  the 
chassis1  may  still  have  difficulty  finding 
WWV  at  10  MHz  using  the  trimmers  sup- 
plied with  the  kit.  The  trimmers  have  to  be 
connected  across  the  proper  main  tuning  ca- 
pacitor sections,  a  job  further  complicated 
by  the  rather  small  size  of  the  trap  door 
on  the  top  of  the  cabinet*  Another  problem 
is  that  WWV  reception  on  10  MHz  is  un- 
reliable under  adverse  propagation  condi- 
tions. 

A  solution  to  the  problem  is  a  plug-in 
converter  that  allows  reception  of  WWV  at 
5  MHz.  Three  trimmers  are  connected  across 
the  proper  sections  of  the  main  tuning  capac- 
itor to  tune  the  40  meter  band  to  5  MHz. 
No  modifications  are  made  to  the  receiver 

itself, 

A  little  investigation  uncovers  the  fact 
that  the  stator  sections  of  the  main  tuning 
capacitor  in  use  on  the  40  meter  band  are 
connected  to  three  eyes  in  the  ceramic  in- 
sulators on  top  of  the  frame,  These  eyes 
are  just  about  the  right  diameter  to  fit 
standard  banana  plugs. 

The  plugs   are  mounted   on   a   lJi  x  4% 
piece    of    %"    phenolic    or    Plexiglass,    Drill 
the  holes  for  three  stud-mount  banana  plugs 


1  "Mohawk    Tip/*    Giannotti,    73    Magazine,    No- 
vember,  1965,  p.   121. 
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along  one  edge,  spacing  them  2"  apart 
Mount  the  plugs  and  check  the  fit  in  the 
main  tuning  capacitor— do  not  use  any  force, 
the  ceramic  is  rather  fragile.  You  will  find 
that  the  plugs  are  a  loose  fit  in  the  holes, 
so  carefully  pry  the  leaves  out  to  provide 
good  contact  and  mechanical  support. 

The  trimmer  capacitors  can  be  anything 
handy,  but  it  is  much  easier  to  adjust  the 
oscillator  if  a  small  ceramic  trimmer  is  con- 
nected across  a  larger  value  fixed  silver 
mica  capacitor.  The  NPO  ceramic  trimmer 
does  not  drift  and  holds  its  setting  even 
when  the  converter  is  knocking  around  in 
the  desk  drawer.  The  final  setting  of  thf 
oscillator  capacitor  was  a  total  of  200  pFt 
measured  on  a  capacitance  bridge.  The  mix- 
er and  rf  capacitances  were  110  pF  and  151 
pF  respectively.  Choose  your  trimmers  keep- 
ing these  values  in  mind.  This  puts  WWV 
on  the  7.1  MHz  dial  calibration. 

Mount  the  trimmers  and  fixed  capacitors 
(if  used)  on  the  board  and  wire  the  unit. 
One  side  of  each  trimmer  goes  to  each 
of  the  three  banana  plugs.  The  plug  closest 
to  the  front  panel  is  the  oscillator,  the  next 
one  is  the  mixer,  and  the  last  one  is  the 
rf  section.  Connect  the  other  terminals  to- 
gether and  connect  a  short  flexible  lead  to 
this  tie  point.  The  clip  is  connected  to  the 
frame  of  the  main  tuning  capacitor  and 
serves  as  a  ground  return  path  for  the  three 
trimmers. 

When  the  unit  is  complete,  plug  it  in  and 
tune  the  receiver  to  7,1  MHz.  If  the  trim- 
mers were  not  preset  it  will  be  necessary 
to  find  5  MHz,  Tune  a  signal  generator  to 
5  mc  and  adjust  the  oscillator  trimmer  until 
the  signal  is  heard.  Peak  the  mixer  and  rf 
trimmers.  Now  turn  off  the  signal  generator 
and  tune  for  WWV.  It  should  be  nearby. 
Repeak  the  mixer  and  rf  trimmers  and  the 
job  is  done.  Now  whenever  you  want  to  hear 
WWV  merely  tune  to  7,1  MHz  and  plug 
in  the  converter. 

.   ,   .  K8KWQ 
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E*   H#  Conklin,    K6KA 

P.O.  Boi  I 

La   Canada,   Calif. 


High-Pass  Receiving-Antenna  Filters 


Many  of  us  have  used  a  second  rf  stage, 
a  preselector  with  tubes  a  passive  tuned  cir- 
cuit ahead  of  a  receiver,  or  tuned  traps  to 
eliminate  unwanted  signals.  This  has  been 
with  varying  degrees  of  success.  The  traps 
probably  have  been  the  most  effective  where 
their  single  frequency  does  the  job. 

There  remain  some  images  in  modern  re* 
ceivers,  particularly  at  the  second  mixer. 
Also,  there  are  spurious  signals  produced  by 
one  or  more  local  broadcast  stations  causing 
a  signal  to  appear  at  a  false  place  in  an 
amateur  band.  In  my  case,  an  open-wire  tele- 
phone line  crosses  the  property.  It  passes 
one  broadcast  station  seven  miles  away,  and 
two  others  about  18  miles  away,  The  differ- 
ence frequencies  move  amateur  phones  into 
the  CW  band.  KP4CNN  said  that  he  had 
troubles  with  a  transceiver,  until  he  stopped 
the  broadcast-station  signals  from  going 
through  the  pi  network  to  the  grid  of  the 
first  receiving  tube. 

In  order  to  test  rejection  circuits  for  un- 
desirable effects,  I  fed  a  signal  generator  into 
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Fig.     I.    A    two-pole,    multiple-circuit    rotary    switch 
for  inserting  various  filters  in  receiving  antenna  line. 


a  cubical  quad.  Then  I  connected  a  receiver 
to  a  filter  and  to  an  80-meter  grounded  an- 
tenna, trapped  for  40  meters.  Next  time,  I 
shall  switch  the  antennas,  for  the  long  wire 
gave  a  mismatch  for  other  frequencies,  which 
appears  to  be  the  cause  of  a  slight  increase 
or  decrease  in  receiver  signal-plus-noise-to- 
noise  ratio  on  21  and  28  MHz,  The  quad  in 
its  simple  unmatched  configuration  is  useful 
for  reasonably  flat  standing- wave  ratio.  How- 
ever, it  feeds  a  very  wide  range  of  frequencies 
into  the  receiver,  including  broadcast  band, 
VLF  and  even  audio  (5  and  10  kHz)  carrier 
systems.  This  pick-up  in  a  quad  is  far  greater 
than  in  a  horizontal  dipole  or  yagi  with  a 
suitable  matching  device* 

Tuned  circuits 

In  an  attempt  to  improve  everything  at 
once,  I  tried  a  parallel-resonant  tuned  cir- 
cuit mounted  in  a  shield  box-  This  used  a 
link  and  a  tap  on  the  coil  for  50-ohm  input 
and  output  to  the  receiver  and  antenna.  With 
it,  the  desired  signals  were  reduced  in  strength 
and  were  strongest  when  the  circuit  was  off 
resonance.  This  apparently  corrected  the 
standing  wave  reflected  by  the  receiver  to- 
ward the  antenna.  The  rejection  of  off -reso- 
nance signals  was  not  outstanding. 

A  pi-wound  choke  from  the  antenna  lead 
to  ground  did  not  cause  any  loss  of  receiver 
sensitivity  measured  by  SN/N  ratio  with  and 
without  the  choke.  A  capacitor  inserted  be- 
tween the  choke  and  ground  then  could  time 
the  series-resonant  circuit  to  the  broadcast 
band.  Although  this  caused  one  broadcast 
station  to  disappear  when  tuned  out,  a  sta- 
tion on  some  other  frequency  became  louder. 
This  also  appears  to  be  caused  by  the  re- 
actance of  the  circuit  improving  reception  on 
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another  frequency,  Several  of  these  traps 
probably  could  have  been  used  to  eliminate 
the  three  offending  stations,  This  approach 
was  not  attractive  because  of  the  VLF  and 
audio  carriers  on  the  telephone  line. 

High-pass  filters 

The  next  step  was  to  insert  a  simple  "T" 
high-pass  filter  in  the  antenna  line-,  with  a 
theoretical  cut-off  between  the  broadcast 
band  and  3.5  MHz.  Air  Dux  coils  were  tried 
first,  using  the  inductance  given  in  World 
Radio  Laboratories*  catalogs,  and  checked 
with  a  grid-dip  oscillator,  Convenient  nomo- 
grams for  this  appear  in  the  R.S.G.B,  Data 
Reference  Book,  and  in  the  Knightkit  GDO 
assembly  manual.  Good  performance  also  was 
obtained  from  small  one-cent  surplus  chokes 
and  a  sack  full  of  mica  capacitors-  It  was 
convenient  to  include  in  the  shield  box  a  two- 
pole  rotary  switch  with  a  number  of  positions. 
Fig.  1  shows  this,  which  provides  connec- 
tions for  straight-through  use  for  inserting  a 
number  of  devices  for  comparison. 

Filter  A  had  one  section.  It  was  designed 
for  a  50-ohm  input  and  output;  with  a  2,6 
MHz  cut-off.  It  used  two  .0012  mF  capacitors 
in  series  with  the  antenna  and  a  1.5  mH 
Air  Dux  coil  between  ground  and  the  con- 
nection between  the  two  capacitors.  This  at- 
tenuated signals  a  few  unimportant  decibels 
in  the  noisy  80-meter  band,  as  shown  in  Fig, 
2*  This  and  all  other  filters  with  a  cut-off  be- 
low 3,5  MHz  had  an  attentuation  of  0.5  db 
or  less  at  7  MHz  and  at  14  MHz. 

Filter  B  included  a  second  section  without 
a  shield  between  coils,  which  should  have 
been  provided.  The  two  series  capacitors  be- 
tween sections  were  replaced  with  one  ca- 
pacitor of  half  the  value.  This  two-section 
filter  had  no  attentuation  above  3.6  MHz, 
except  for  a  loss  of  4  dB  at  21  MHz. 

Filter  C  used  a  2.5  ^H  Air  Dux  coil,  and 
two  ,0016  mF  capacitors  with  a  cut-off  of  2.0 
MHz.  This  produced  a  gain  in  receiver  SN/N 
ratio  in  most  of  the  80-meter  band,  and  only 
a  1.0  dB  loss  at  21  MHz,  For  simplification, 
it  is  not  included  in  the  graph. 

Filter  D  used  a  2.0  aH  miniature  choke. 
This  one  had  a  large  attentuation  at  3.4 
MHz,  and  gains  in  the  mid-band  region,  dis- 
appearing at  4.0  MHz,  It  also  had  a  slight 
gain  of  0.5  dB  at  7  MHz  and  28  MHz,  with 
a  1.0  dB  loss  at  21  Me.  It  remains  in  use,  al- 
though the  increased  rejection  by  a  second 
section  would  be  useful. 

Later,   in   order   to   eliminate   any   signals 
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Fig.  2*  Attenuation  or  gain  measured  with  several 
high-pass  filters  in  the  receiving  antenna  line. 

below  10.7  MHz  that  might  beat  into  the  14 
MHz  band,  another  filter  was  built  using  a 
coil  of  0.37  juH  consisting  of  four  turns  air- 
wound  on  a  %-inch  diameter,  with  two  ,0003 
mF  capacitors.  No  signal-generator  measure- 
ments were  made,  but  the  S-meter  indicated 
that  there  was  a  very  slight  loss  at  14  MHz, 
and  a  large  attentuation  on  the  lower  amateur 
bands. 

Conclusion 

No  attempt  was  made  to  correct  a  possibly 
very  poor  standing-wave  ratio  for  the  unde- 
sired  frequencies.  This  might  be  done  with 
a  resistor  across  each  end  of  the  high-pass 
filter,  The  impedance  then  presented  to  the 
filter  may  not  deviate  very  widely  from  the 
design  impedance*  It  would  reduce  desired 
signals  somewhat.  Without  resistors,  some 
reduction  in  the  adverse  effects  upon  the  re- 
jection of  undesired  signals  by  the  poor  match 
for  off-frequency  signals,  may  result  from 
using  two  or  more  filter  sections. 

Lacking  an  all-band  receiver*  no  attenu- 
ation measurements  were  made  in  the  re- 
jected frequency  range.  The  filters  have  been 
used  for  a  number  of  months.  In  a  few  cases, 
a  single-section  filter  has  brought  in  a  weak 
spurious  signal  that  was  not  present  in  the 
straight-through  switch  position.  About  half 
of  the  apparent  commercial  intruders  in  the 
14  MHz  band  were  weakened  or  eliminated 
by  a  filter,  where  this  phenomenon  was  due 
to  two  signals  intermodulating  within  the 
receiver.  It  has  been  interesting  to  find  that 
high-pass  filters  were  more  effective  than  an 
added  tuned  circuit,  with  less  loss, 

,   •   ,    IvOjv/V 
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Letters 


Up  to 


Artidts 


Dear  73 : 

Juat  *  short  comment  on  your  excellent  articles — 
last  year  I  taught  electronics  in  a  ht^h  school  voca- 
tional program  and  used  many  of  the  design  and  more 
technical  subjects  as  teaching  aids.  Your  topics  are  so 
up  to  date  that  1  have  incorporated  some  of  the  cir- 
cuits I've  found  in  73  in  the  R&D  laboratory  at  which 
I'm    presently  employed. 

Edward    F,    Steinfeld,   Jr. 
7587    Rose! awn    Drive 
Mentor.    Ohio   44060 


73   is   Stronger 

Dear  7ft: 

It  seems  that  73  is  made  from  better  stuff  than 
Brand  X  or  Brand  Y.  It  is  noticeably  more  difficult 
to  drill  holes  in  73  than  in  the  other  mags,  73  almost 
stalls   a   r4    inch  drill   with  a   %   inch  hit  «  *  . 

Adam    Denlson,  Jr.  W4RWH 
Bowman    Gray    School    of    Medicine 
Winston-Salem,    North    Carolina 


1967  International  Mobile  Rally 


Dear  73  : 


J'lease  announce  to  your  readers  that  they  are  all 
invited  to  the  1967  International  Mobile  Rally  to  be 
held  at  RAF  Alconbury,  Huntingdonshire,  England, 
on  18  June  1967*  This  rally  is  jointly  sponsored  by 
the  United  States  Air  Force  and  the  Amateur  Raclin 
Mobile  Society*  Every  effort  is  being  made  to  provide 
truly  international  representation  at  this  rally ;  cor- 
respondence concerning  this  show  should  be  sent  to 
the  Project  Officer,  Mara  Director  AJ1AA,  Inter- 
national   Rally,    Rox   3284,    APO   New   York   09238. 

George  T.  Martin,  Jr.  Capt.,   USAF 
G5ACT 


Exporiman+s  with   Gravity 
Dear  73; 

I  have  heard  of  a  national  group  of  some  kind 
involved  with  amateur  experimentation  using  gravity 
for  communication  and/ or  motivation.  1  would  be  very 
interested   in  how   to  contact  someone  to  obtain   further 

information. 

Harold  Johnson  WA6DZL 
Box  144 

La    Paente.    California    91747 
in  anyone   http    Ha  ml: 


Disappointed 


Dear  73 : 

And  now  you  have  come  out  with  a  new  binding 
which  seems  to  he  very  similar  to  the  unmention- 
ables. Contrary  to  statements  it  does  not  stay  open 
on  the  bench.  I  cannot  even  keep  it  open  while  I 
read  it.  Your  articles  have  always  been  good,  but  not 
really  that  much  better  than  QST  or  CQ,  If  this  keeps 
up  I  will  enter  by  subscription  to  S-9  (for  CB'er* 
at    least    their    magazine    stays    open, 

Jay    Johannes     WASOHS 
4235  North  68th  Street 
Milwaukee    Wisconsin 


Helping   Out 

Dear   71 ; 

The  International  Telecommunications  Union,  the 
organization  established  100  years  ago  to  regulate  in- 
ternational communications,  will  be  meeting  in  the 
next  couple  of  years.  To  keep  amateur  radio  and  allow 
it  to  grow,  we  need  the  neutral  countries ;  The  Afro- 
Asian  countries  who  have  no  need  of  our  bands  for 
1 1  r opa et a nd a    p  u  rpoeea . 

A  few  years  back  the  balance  of  power  was  held 
by  the  European  countries  and  the  U.S.,  but  now  be* 
cause  of  the  one  vote  per  country  rule,  it  is  in  the 
hands  of  the  new  countries  of  Africa.  This  is  because 
she  has  most  of  the  new  countries  ;  we  need  Africa* 

I  have  talked  tc  many  African  Students,  and  the 
majority  of  them  don't  even  know  what  amateur  radio 
is.  These  are  the  future  leaders,  the  sons  and  daugh- 
ters of  the  ruling  families,  tf  these  leading  families 
don't  know  about  amateur  radio,  we  must  teach  them. 

Why  don't  we  start  a  campaign  to  educate  these 
students  to  the  good  of  amateur  radio?  We  all  have 
extra  {rear  in  our  junk  boxes  that  could  be  donated 
to  this   causa.   Interested    parties  please  contact  me. 

Bill  White  W3TYV 
308    G  a  skill    Street 
Philadelphia,  Pennsylvania  19147 


All   Homebrew 

Dear  73: 

Here  is  a  photo  of  my  homebrew  amateur  radio  sta- 
tion W9DSP.  This  equipment  is  mostly  solid  state  and 
Iihk  been  under  construction  for  about  three  years. 
That  is  to  say  it  has  been  in  use  for  the  past  two 
years    with    about   one    year   of  building. 

It  is  obvious  to  me  as  a  subscriber  to  73  that  your 
policy  is  futuristic  and  encompasses  the  solid  state 
concept  of  the  art.  It  might  be  enlightening  to  your 
readers  to  publish  a  picture  of  this  solid  state  equip- 
ment  at  the  amateur  level  ;  in  the  past  two  years  of 
operating  this  equipment,  almost  invariably  the  sta- 
tion I  am  working  exclaims  to  me  that  1  am  his 
first  QSO  with  someone  who  builds,  let  alone  all 
transistor    circuitry.    Hi. 

Keep  up  the  good  work  on  advanced  techniques  in 
amateur    radio;    we    need    thia    information    to    survive, 

Willy   Moulton    W9DSF 
Route   4t  Box   136 
Chippewa     Falls.     Wisconsin 


Left  to  right  at  W9D5P:  At)  transistor  receiver  covering 
3.5  to  30  HMz  with  room  for  6  and  2  in  the  future;  In- 
cludes FET's.  Power  supply  and  control.  I2S  watt  DC  input 
transmitter;  all  transistor  except  for  three  tubes.  Includes 
VOX,  VFO,  PTT,  five  bands.  Solid-state  electronic  keyer. 
tube-typo  linear  with  pair  of  5728**  and  self-contained 
power  supply.  And  on  the  shelf,  an  all-solid  state  [ex- 
cept CRT)   scope  and   RTTY  terminal   unit. 
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NEW  with   FET's  for   VHF 

AN   ALL   NEW  CONCEPT   IN   VHF  CONVERTERS 


•  -^vr;,  ■•:. 


NEW  IN 


PERFORMANCE 
PACKAGING 
COMPONENTS 
VERSATILITY 


VALUE 
RELIABILITY 
APPEARANCE 
WARRANTY 


SOME  OF  THE  OUTSTANDING  FEATURES 


1.  Field  effect  devices  in  RF  and  Mixer  for:  low  noise  figure  —  less  than  2.8db  plus  freedom  from  cross- 
modulation  to  .I  volt. 

2.  Customized  performance  provided  by  modular  construction  —  more  than  20  user  options  in  frequency 
coverage,  preselection  characteristics,  calibration  accessories  and  power  suppfy; 

3.  Self  contained  power  supply  and  crystal  calibrator. 

4.  Computer  grade  components,  epoxy  P/C  boards,  air  dielectric  trimmers,  torroidal  coils, 

5.  Sturdy  attractive  packaging  for  the  first  time  in  a  VHF  converter. 


LEGG 


ASSOCIATES.  INC 
the  Q  lime BOX  362,  MORRIS  PLAINS,  N,  J.  07950 


Write  or  phone  for  descriptive  literature  on  FET 
Converters  and  other  forthcoming  C  Line  items* 


PHONE  (201)  267-7414 


Jerry  Hardison  II,  first  licensed  as  WN4AEF  at  the 
age  of  nine,  now  has  his  general  license,  WB4EQX* 
Jerry,  now  eleven,  finds  time  between  his  school 
studies  to  work  80  CW  and  10  and  2  meter  phone. 
Ha  is  an  avid  homebrew  builder  and  he  says  his 
first  love  are  the  transistor  projects  from  7J.  He 
won  first  prize  at  a  recent  high  school  science  fair 
with  a  transistor  tester  similar  to  the  one>  in  th» 
September  1966  issue  of  73.  Jerry1*  OM  it  V/4HQM. 


BARBER  TRAVEL  .  .  .  we  like  to  think  of 
ourselves  as  the  ham's  travel  agency.  For 
Ham-Hops,  personal  tours,  or  DX-peditions 
or  make  it  a  fly-drive  tour  (we  loved  it). 
You  pay  no  more  for  expert  assistance, 
and  you  don't  have  the  headaches* 
BARBER  TRAVEL  -  Ruth  Barber  K1IIF  - 
Jack  Barber  K1 PRT.  711  Cottage  Grove  Road, 
Bloomfield,  Conn.  06002  (203)  242-2279. 


Go  Commercial  -  -  - 

That's  right.  Get  your  FCC  commercial  oper- 
ator's license,  and  then  work,  at  good  pay,  in 
your  "hobby'  field — radio  and  electronics.  We 
prepare  you  by  correspondence,  under  our  'get 
your  license  or  your  money  back"  warranty.  Get 
full  details  in  our  free  "FCC  License  Course 
Brochure''.    Write: 

Grantham  School  of  Electronics,  Dept.  R. 

1S05  N.  Western  Ave-,  Hollywood,  Calif.  90027 


ALL  BAND  TRAP  ANTENNA  ! 


// 


Reduces  Interference  anil 
Noise  oil  All  Makes  Short 
Wave  Receivers.  Makes  World 
Wide  Reception  Stronger. 
Clearer  on  All   Bands! 


M 


For  ALL  Amateur  Transmit- 
ters- Rated  at  1000-  Watts 
AM  2000  SSB  PWet  or 
Link  Direct  Feed,  Light, 
Neat,    Weatherproof. 


Complete  as  shown  total  length  102  ft,  with  96  ft,  of  72  ohm 
balanced  twinline.  Ili-impact  molded  resonant  traps.  ( Wt.  3 
oz,  i"  x  5"  long),  Yoir  Just  tune  to  desired  band  for  beamlike 
results.  Excellent  for  ALL  world-wide  short-wave  receivers  and 
amateur  transmitters.  For  NOVICES  AND  AIX  CLASS  AMA- 
TEURS! NO  EXTRA  TUNERS  OR  GADGETS  NEEDED!  Elim- 
inates 5  separate  antennas  with  excellent  performance  proven. 
Inconspicuous  for  Fussy  Neighborhoods!  No  HAY-WIRE  HOUSE 
APPEARANCEI    EASY    INSTALLATION!    Thousands    of    users, 

75-40-20-15-10   meter  bands.   Complete    ...   $19,95 

40-20-15-10  meter.  54-ft.    (best  for  swl's).  Complete   .    $18.95 

SEND  ONLY  $3.00  (cash,  ek.P  mo)  and  pay  postman  balance 
COD  plus  postage  on  arrival  or  send  full  price  for  postpaid  de- 
livery.  Complete  installation   &  technical  Instructions  furnished* 

MIDWAY  ANTENNA  •  Dept.  A7-1  •  Kearney,  Nebraska 
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Technical  Aid  Group 

The  first  members  of  73*s  Technical 
Aid  Group  are  listed  below,  They  are 
willing  to  help  other  hams  with  their 
technical  problems.  If  you  have  a  con- 
cise question  that  you  think  can  be 
answered  through  the  mail,  why  not 
write  to  one  of  the  hams  on  the  list? 
Please  type  or  write  legibly,  and  include 
a  self-addressed  stamped  envelope.  One 
question  to  a  letter,  please, 

If  you'd  like  to  join  the  Technical  Aid 
Group  and  you  feel  that  you  are  quali- 
fied to  help  other  hams,  please  write 
us  and  well  furnish  complete  informa- 
tion. It's  obvious  that  we  need  many 
helpers  in  all  parts  of  the  country  and 
in  all  specialties  to  do  the  most  good. 
While  73  will  try  to  help  with  publicity 
and  in  other  ways,  we  want  the  TAG  to 
be  a  ham-to-ham  group  helping  anyone 
who  needs  help,  whether  they  be  73 
readers  or  not 

Don  Nelson  WB2EGZ,  EE,  9  Green- 
ridge  Road,  Ashland,  NJ.  08034.  VHF 
antennas  and  converters,  semiconduc- 
tors, selection  and  application  of  tubes. 

Tom  O'Hara  W60RG,  10253  East 
Nadine,  Temple  City,  Cal  91780.  ATV, 
VHF  converters,  semiconductors,  gen- 
eral questions, 

Stix  Borok  WB2PFY,  high  school  stu- 
dent, 209-25  18  Ave.,  Bayside,  NX 
11360.  Novice  help. 

George  Daughters  WB6AIG,  BS  and 
MS.  7613  Notre  Dame  Drive,  Mountain 
View,  Calif.  Semiconductors,  VHF  con- 
verters, test  equipment,  general. 

Ro^er  Taylor  K9ALD,  BSEE  2811  W. 


William,  Champaign,  111.  61820,  Anten- 
nas, semiconductors,  general, 

Jim  Ashe  W2DXH,  R.D.  1,  Freeville, 
N.Y,  Test  equipment,  general 

J.  Bradley  K6HPR/4,  BSEE,  3011 
Fairmont  St,  Falls  Church,  Va.  22042, 
General, 

Howard  Krawetz  WA6WUI,  RS,  654 
Rarnsley  Way,  Sunnyvale,  Cal.  94087. 
HF  antennas,  AM,  general. 

Robert  Scott,  3147  £.  Road,  Grand 
Jet,,  Colorado  81501.  Basic  electronics, 
measurements. 

J,  I  Marold  WB2TZK,  OI  Div  USS 
Mansfield  DD728,  FPO  San  Francisco, 
Calif,  96601.  General 

Hugh  Wells  W6WTU,  BA,  1411  18th 
St.,  Manhattan  Beach,  Calif.  90266.  AM, 
receivers,  mobile,  test  equipment,  sur- 
plus,   repeaters, 

Richard  Tashner,  WB2TCC,  163-34 
21  Road,  Whitestone,  N.  Y.  11357.  High 
school  student,  general 

Wayne  Malone  W8JRC/4,  BSEE, 
3120  Alice  St,  West  Melbourne,  FUl 
32901.   General 

Louis  Frenzel  W5TOM,  BAS,  4822 
Woodmount,  Houston,  Texas  77045. 
Electronic  keyers,  digital  electronics, 
IC's,  commercial  equipment  and  modi- 
fications, novice  problems,  filters  and 
selectivity,  audio, 

Michael  Wintzrr  DJ4GA/W8,  MSEE, 
718  Plum  Street,  Miamisburg,  Ohio 
45342.  HF  antennas,  AM,  SSB,  novice 
gear,  semiconductors. 
Clyde  Washburn  K2SZC,  1170  Genesee 
Street,  Eldg.  3,  Rochester,  N.  Y.  1461 L 
TV,  AM,  SSI1  receivers,  VHF  convert- 
ers,  semiconductors,    test,   general   data. 


DXERS  and  DXERS-TO-BE 

Want  to  keep  up  to  the  minute  of  what's 
happening  DXwise?  Subscribe  to  Gus 
Browning  W4BPD's  new  weekly  DXERS 
MAGAZINE,  16  pages  of  DX  events,  com- 
ing up  DXpeditions,  QSL  info,  pix,  etc. 
Rates,  US  surface  $8,50.  US  air  mail  $10, 
West  Indies  $16*50,  S.  America  and  Eur- 
ope $19,   rest  of  world  $28. 

The  DXERS  MAGAZINE 
c/o  W4  BPD 

Route   I,  Box  1 61 -A, 
Cordova,   S.CM   U,S*A. 


Interested  in  VHF? 

Then  why  not  send  for  a  free  sample  of  the 
VHF'er  Magazine.  It's  devoted  entirely  to  serious 
VHF  and  UHF  hamming.  It  contains  articles  by 
well-known  and  capable  VHF'ers*  All  who  want 
to  Improve  their  knowledge  of  VHF  are  invited 
to    subscribe. 


The  VHF'er 

Parks  Laboratories 
419  SW   First,   Beoverton.   Oregon 
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What's  New  for  You? 


Response  to  this  column  has  been  fairly 
light  so  far.  I  think  that  part  of  the  reason 
for  this  is  that  the  name  we've  been  using 
doesn't  fit  what  we'd  like  the  column  to  be. 
We're  open  to  suggestions  for  a  new  name. 
The  column  is  meant  as  a  forum  for  short, 
timely  notes  that  are  of  interest  to  technical- 
ly-minded hams.  We're  looking  for  contribu- 
tions from  you,  our  readers,  about  new 
transistors  and  other  components  that  youVe 
used  and  found  interesting-  We  also  want 
notes  about  new  surplus,  technical  conven- 
tions and  meetings,  technical  nets  and  clubs, 
moonbounce  skeds,  and  comments  and  cor- 
rections to  73  articles.  All  items  will  credit 
the  contributor.  Please  send  in  your  notes 
as  soon  as  possible  so  that  all  73  readers 
can  take  advantage  of  them.  Send  to  Paul 
Franson  WA1CCH,  38  Heritage  Rd.,  Acton, 
Mass.  01720, 

More  Gain  for  the  SB- 1 00 

Here's  a  simple  hint  from  John  Butro- 
vich  W6GTJ,  for  increasing  the  gain  of  the 
Heath  SB- 100,  particularly  on  the  10  and 
15-meter  bands.  It  also  makes  the  S-meter 
a  bit  s  livelier.  Simply  reduce  R-221  from 
470  n  to  about  47  A,  This  increases  the  gain 
of  the  receiver  considerably  by  increasing 
the  injection  voltage  from  the  LMO  to  the 
second  mixer.  It  also  seems  to  improve  the 
signal-to-noise  ratio  and  has  apparently 
caused  no  problems. 

February  Propagation  Forecast 

The  symbols  and  forecast  for  the  Feb- 
ruary propagation  were  a  bit  mixed  up.  Ap- 
parently the  January  forecast  was  inadvert- 
antly repeated  in  February. 

ATV  Directory 

Donald  Levine  WB2UMF,  150  DeLong 
Ava,  Dumont,  N,  J.  07628,  is  trying  to  com- 
pile a  list  of  AT  Vers  all  over  the  world.  If 
youVe  interested  in  ham  television,  please 
send   the   following   information    to    him    so 


that  he  can  list  you  in  the  directory:  name, 
call,  address,  phone  number,  equipment  for 
ATV,  and  whether  or  not  you're  on  the  air 
now. 

Corrections 

There  were  several  errors  in  the  schematic 
for  the  "Silect  Six  Meter  Converter"  in  the 
January  issue: 

1.  There  should  be  a  connection  between 
the  oscillator  tank  circuit  and  0.001  bypass 
capacitor  to  the  supply  voltage  shown  on 
the  schematic;  the  etched  circuit  board 
showed  this  correctly. 

2.  The  etched  board  layout  shows  a  connec- 
tion directly  from  the  12  volt  supply  to  the 
rf  stage  tank  coil;  it  should  be  connected 
through  a  56k  resistor  as  shown  in  the  sche- 
matic. 

3.  The  new  designation  for  the  Cambion 
SPC-1  coil  forms  is  2170-2-3  (1  to  20MHz); 
2170-3-3  (20  to  50  MHz);  and  2170-4-3 
(50  to  200  MHz), 

*    .  •  Bob  Boyd  W1VXV 

Phase-locked  oscillator 

A  couple  of  errors  crept  into  the  "Phase- 
locked  UHF  Microwave  Oscillator"  on  page 
68  of  the  February  issue.  The  polarities  of 
CR5  and  CR7  are  both  reversed  on  the  sche- 
matic* Two  R22*s  are  shown  on  the  schemat- 
ic; the  one  referred  to  in  the  text  is  500 
ohms.  Also,  the  fifth  sentence  in  the  second 
paragraph  on  page  74  should  read  as  fol- 
ows?  "If  the  Ca  and  Cb  used  had  ranges  up 
to  7-10  pF,  the  frequency  of  your  initial 
output  should  be  about  600-750  MHz.  When 
you  have  determined,  with  the  power  meter 
or  receiver 


■  »  * 


UHF  Multiplier 

The  circuit  diagram  in  Fig,  1  on  page  22 
of  the  February  issue  ("An  Improved  Multi- 
plier for  UHF'*)  gives  the  wrong  pin  num- 
bers for  the  6J6  oscillator-multiplier.  The 
plates  and  grids  are  interchanged. 

G.  W.  Cunningham  WB2SRD 

Kyle's  Current  Controller 

John  Derby,  1124  Hedgewood  Drive,  La- 
fayette Ind,,  points  out  that  KSJKX's  simple 
current  controller  on  page  96  of  the  Decem- 
ber 1966  issue  is  a  little  too  simple.  Unless 
the  screen  regulator  gets  its  voltage  from 
some  other  source,  it  isn't  going  to  work  at 
all  as  he  describes  it  While  the  plate  cur- 
rent of  the  6V6  remains  essentially  constant, 
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DONATE  YOUR  EYES  SO  THAT 
ANOTHER  MAY  SEE 

Great  advances  have  been  made  over  the 
past  25  years  in  tbe  repair  of  damaged  cor- 
neas, the  cleuv  substance  that  covers  the 
pupils  of  your  eyes.  The  only  material  that 
can  be  used  to  make  these  repairs  comes  from 
other  eyes — those  WILLED  by  their  owners 
for  removal  within  4  hours  after  death,  and 
the  degree  of  success  In  these  operations  is 
astonishingly    high. 

Hundreds  of  people  every  year  are  ahle  to 
see  again  because  of  these  donations,  but  even 
so  the  availability  of  eye  material  is  so  limited 
that  the  majority  of  the  over  75T0t>0  who  should 
have  this  surgery  will  not  live   long-  enough. 

The  need  now  is  for  hundreds  of  thousands 
of  additional  pledges  to  produce  an  ever  in- 
creasing availability.  A  thousand  pledges  to- 
day may  produce  no  material  for  many  years, 
so  the  greater  the  pledge  group,  especially 
among  the  upper  age  levels,  the  greater  the 
chance  that  many  of  those  who  need  this 
transplantation    will    indeed    live   to   see   again, 

Obtaining  these  pledges  has  been  a  project 
of  Lions  Clubs  in  many  cities,  and  their  mem- 
bers, or  Doctors  and  Hospital  Administrators, 
can  direct  you  to  a  source  of  pledge  cards 
which  you  and  your  family  must  complete  to 
make  an  eye  donation  valid.  Here  is  a  project 
for  entire  families.  What  greater  gift  could 
you  give  to  a  fellow  man! 


PLEASE  INCLUDE  YOUR  ZIP  CODE 
WHEN  YOU  WRITE  73. 


GUARANTEED        RECONDITIONED 


HAM    GEAR 


PN>n*i   (415) 
Dl  2-5757 


ELECTRONICS 


WRITE  NOW 
FOR  MONTHLY 
FLYER, 


999  HOWARD  AVE -BURLINGAME,   CAL. 


QUAD  AND  BEAM  BREAKTHRU 

QUADS:  PROVEN  SENSATIONAL!  All  metal  (except  spacing 
insulator  dowels);  full  size;  two  element;  absolutely  complete 
with  Bteel  boom;  ail  hardware;  wire  and  fittings;  terrific  gain 
and  directivity;  one  man  installation;  do  bamboo  or  fib  re  glass; 
all  quads  use  single  62  ohtn  coaxial  fcedline:  10-15-20  Quadj 
$35 j  15-20  Quad,  $32;  1Q-15  Quad.  $30;  20  Meter  Quad, 
$25;  15  Meter  Quad,  $24;  10  Meter  Quad,  $23, 
BEAMS:  new  complete  with  boom  and  hardware;  SWH  1:1; 
handles  o  KVV;  adjustable  entire  band;  %"  and  1"  alum, 
alloy  tubing;  single  coaxial  feedline: 

*»     t  1     £\j  i     t     *     i     ■     •    r    <     ■    i     r     ,*pjj£,  b     LI    AJ  ***■*■*»«.*    #-$J*£r 

J   LI   £u        •■  +  ■«■.  >•**»*      r  r  j  O    LI  lu        .  +  ..•■  *  t  •  •  «      tOi 

2  EI  20    *>,..., 16.  4  EI  10     .  . ,  . . IB, 

D  t»l  ID      *«*■•»•••<  *  *    £0. ''  lu  Li  d        *>*•*■■*»«'*    -?£.*'" 

4  EI  15    . . 25.*         4  EI  6      15. 

3  EI  15    .... .,,.16,         *Has  20'  steel  boom 

ALL  BAND   VERTICAL  VSO   (8  thru  SO)    $16.95 

ALL    BAND    VERTICAL    V160    (6    thru    160)     18.95 

Remit  with  order;  shipped  charges  collect, 
GOTHAM,  1S05  Purdy  Ave.,  Dept  73,  Miami  Beach,  Fla.  33139 


*TW0-WAY* 

COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY,  MO. 


the  current  through  the  string  of  NE-2's  will 
vary  inversely  with  Rl.  If  they  are  drawing 
about  5  mA  at  300  V,  they'll  draw  about 
100  mA  at  an  input  voltage  of  750.  Also, 
Kyle  starts  out  with  plate  and  screen  both 
at  250  V,  Screen  regs  none! 

Amperex  Linear  IC's 

In  mentioning  these,  we're  departing  from 
the  usual  policy  of  reporting  on  semicon- 
ductors recommended  by  readers  who've 
used  them,  but  they  look  especially  interest- 
ing. Amperex  calls  one  (TAA320)  a  BIFET 
—it's  a  MOSFET  and  conventional  silicon 
transistor  on  a  single  chip,  mounted  in  a 
3-lead,  TO- IS  case.  This  results  in  a  simple, 
low-noise,  high-gain  unit  with  very  high  in- 
put impedance  (10  Gn).  Cost  is  low,  too-, 
around  a  couple  of  dollars.  Another  Am- 
perex IC  is  the  T  A  A3 10  class  A  preampli- 
fier with  100  dB  gain  for  audio  use.  It's 
cheap,  too.  Burstein-Applebee  and  Newark 
carry  Amperex  semiconductors. 

,  .  .  Paul  Franson  WA1CCH 

Weatherproof  ing 

Making  a  dependable  weatherproof  con- 
nection or  seal  can  be  a  real  challenge 
under  certain  conditions;  it  is  even  more 
difficult  if  it  is  needed  50  feet  up  a  tower 
between  the  temperature  extremes  of  90 °F 
above  to  —  40 DF,  often  conditions  in  West- 
ern Canada.  An  antenna  experimenter,  or 
anyone  else  for  that  matter,  should  look 
at  the  most  economical  weatherproof  sealant 
Tve  found  until  now;  Roof  Shingle  Cement, 
a  sticky  asphalt  compound,  available  either 
in  cans  or  in  caulking  gun  cartridges.  Any 
connection,  splice  or  part  to  be  sealed  should 
be  tightly  wrapped  with  plastic  tape  and 
then  covered  with  one  or  more  layers  of 
this  compound.  If  the  treated  unit  never  (?) 
has  to  be  opened,  no  plastic  tape  is  needed, 
just  make  sure  all  cavities  and  holes  are 
sealed  to  prevent  condensation;  be  sure, 
because  this  stuff  really  sticks.  After  a 
while  the  outside  forms  a  dry  skin  but  the 
inside  remains  soft  and  prevents  cracking 
of  the  seal.  This  asphalt  compound  does 
not  seem  to  degrade  coax  lines  or  other 
materials;  I  did  not  notice  any  changes 
in  the  rf  characteristics  when  used  on  baluns 
and  loading  coils.  It  is  more  easily  avail- 
able than  any  other  weatherproof  prepara- 
tion   suitable   for    amateur    antenna   use. 

.   .   .   Bob  Fransen  VE6TW 
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Howard  S.  Pyle  W70E 

3434  74th  St.,  SE 

Mercer  Island,   Washington 


Climbing  the  Novice  Ladder 


Part  VI:  The  formal  code  exam. 


The  eventful  Saturday  marking  the  formal 
code  test  for  Judy  and  Joe  dawned  raw  and 
chilly.  A  light  mist  ushering  in  the  fall 
season  lent  further  depression  to  the  gray 
and  gloomy  ataiosphere.  Far  from  being 
daunted  by  such  vagaries  of  nature,  Judy's 
ill-concealed  excitement  allowed  her  to  make 
but  slight  inroads  into  the  tempting  plateful 
of  scrambled  eggs  her  mother  had  prepared 
for  breakfast,  Far  across  town,  Joe  pushed 
his  half-eaten  waffle  and  sausage  to  one  side 
with  the  lame  excuse,  "Guess  I  m  not  very 
hungry  this  morning"  which  resulted  in  an 
exchange  of  knowing  smiles  between  his 
parents, 

Larry  had  arranged  to  pick  up  Joe,  stop- 
ping by  on  the  way  to  FN's  place,  to  pick 
up  Judy.  Both  kids  had  received  their  FCC 
application  blanks  during  the  week  but  with- 
out a  reminder  from  Larry,  Joe  would  have 
left  his  at  home;  the  more  methodical  Judy 
had  hers  carefully  tucked  away  in  her  purse 
when  Larry  arrived.  Pulling  into  FN's  drive- 
way  they  made  a  quick  dash  for  the  house 
ducking  what  had  now  settled  into  what 
looked  like  a  determined  all-dav  rain,  as 
best  they  could,  FN  met  them  at  the  door 
and  after  the  usual  hearty  greetings  said, 
"Well,  you  kids  could  have  picked  a  brighter 
day  for  an  exam  but  we'll  be  warm  and  cozy 
inside;  Ma's  got  a  cherry  fire  blazing  in  the 
living  room  fireplace;  let*s  go  up  there  and 
be  comfortable."  Hot  coffee  ready  and  wait- 
ing, did  a  great  deal  to  relieve  initial  ten- 
sions and  with  the  last  swallow  of  the  warm- 
ing fluid  FN  asked,  "You  bring  your  FCC 
application  forms?  Larry  told  me  the  other 
day  that  you'd  received  them",  "Right  here 
Gramps"  replied  Judy  removing  hers  from 
her  puiie  while  Joe  silently  retrieved  his 
from  an  inner  pocket.  "Fine;  suppose  you 
both  sit  here  at  the  table  then  and  fill  in 
your  part  ,  ,  ,  here's  a  couple  of  pens.  I  see 
you  brought  the  little  ABC's  book  Judy  .  -  * 


use  the  sample  form  in  Appendix  H  as  a 
guide.  Larry  and  I  will  have  another  cup  of 
coffee  and  if  you  hit  a  puzzler  you  can  ask 
us   about  it/' 

The  forms  were  simple  and  in  a  matter  of 
just  a  few  minutes  they  were  ready.  "Yours 
to  Larry,  Judy  .  ,  ,  111  take  Joe's".  Both  ap- 
peared to  be  in  proper  order  so  FN  an- 
nounced, "Suppose  we  go  down  below  now 
and  set  up  the  CPO,  round  up  some  copy 
paper  and  pencils  and  have  at  it"  No  sooner 
said  than  done  and  in  a  few  minutes  FN 
said,  "Guess  we're  all  set  now;  as  we  have 
but  the  one  CPO  you'll  have  to  work  to- 
gether rather  than  separately.  I've  chosen 
some  copy  from  one  of  the  military  manuals; 
it  has  mixed  letters  and  figures  and  some 
punctuation,  Larry  has  looked  it  over  and 
agrees  that  you  shouldn't  find  it  too  difficult 
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■  *  ,  the  warm-up  run  .  ,  - 

to  copy.  He  seems  to  think  that  I  have  the 
steadier  fist,  which  is  probably  just  some 
of  his  Blarney  but  he's  asked  me  to  do  the 
sending.  He  will  copy  right  along  with  you 
probably  hoping  that  he  can  trip  me  on 
a  mis-cue  here  and  there,  eh  Larry?"  "Don  t 
be  so  modest,  FN"  replied  Larry,  "when 
have  you  ever  sent  a  wrong  character?"  With 
a  chuckle  FN  said,  "Plenty  times  .  .  .  plenty, 
but  all  right,  if  thats'  the  way  you  want  it, 
remember  you  asked  for  it!"  I'm  going  to 
send  just  a  bunch  of  random  stuff  for  a  few 
minutes  to  give  you  kids  a  chance  to  get 
the  shakes  out  of  your  writin'  hands  .  ,  . 
kind  of  a  warm  up7  run.  Copy  what  you  can 
but  remember,  if  you're  doubtful  about  a 
character  don't  hesitate  to  puzzle  over  it  .  .  - 
Just  skip  it  and  go  right  on."  With  that 
FN  commenced  with  the  attention  sign  and 
continued  in  a  slow,  steady  rythm,  sending 
sentences  from  the  book  in  front  of  him. 
joe  and  Judy  industriously  copied  with  com- 
plete concentration  for  what  seemed  an  in- 
terminably long  time.  At  last  FN  wound  up 
with  a  flourishing  *SK*  and  the  two  kids  laid 
down  their  pencils  with  long,  relieved  sighs, 
"Well,  how'd  you  do?"  came  from  FN.  "I 
dunno  Cramps/1  said  Judy;  "for  the  first 
minute  or  so  it  seemed  like  a  bunch  of  jib- 
berish  to  me  but  then  I  began  to  catch  on 
and  it  came  a  lot  easier;  maybe  I  didn't  do 
too  bad",  "let's  see"  said  FN,  reaching  for 
her  paper  and  passing  it  to  Larry  with,  "You 
look  it  over  Larry,  I'll  see  what  Joe  did  with 
it".  Taking  Joe's  copy,  FN  checked  it  charac- 


ter for  character  with  the  copy  from  which 
he'd  been  sending,  then  passed  the  book  to 
Larry  who  in  turn  re-checked  Judy's  effort, 
"Looks  pretty  good  here  FN"  and  unseen  by 
either  youngster,  Larry  slipped  a  sly  wink 
toward  FN  who  acknowledged  with  a  slight 
nod.  "Now"  said  FN,  "before  you  kids  do 
any  more  copying,  suppose  you  take  a  little 
break  from  the  pencil  and  limber  up  your 
wrists  on  the  key;  you'll  have  to  send  as  well 
as  receive  you  know  and  you  don't  want  to 
be  stiff.  Judy,  suppose  you  send  this  short 
paragraph  for  a  warm-up  session;  we'll  all 
copy  ,  .  .  you  too,  Joe  .  ,  .  and  see  what  you 
can  do."  Judy  took  the  book  and  starting 
where  FN  had  indicated  steadily  plugged 
along  to  the  end  of  the  paragraph,  "Now 
Joe",  FN  said,  "take  the  next  paragraph  and 
Judy  you  copy  him  this  time  along  with 
Larry  and  me."  When  Joe  had  completed 
his  run,  FN  carefully  checked  against  the 
book  and  then  mystified  both  of  the  kids  by 
exchanging  broad  grins  with  Larry.  This  was 
immediately  explained  though  when  FN  said, 
"Congratulations;  you  have  both  passed  your 
sending  and  receiving  tests  with  a  good 
safety  margin  ,  .  .  nice  goin.' "  "How  come," 
Joe  said  .  .  .  "was  that  the  exam?".  Laugh- 
ingly FN  replied,  "It  sure  was  Joe;  a  little 
psychological  trick  I  picked  up  long  ago 
when  I  first  commenced  to  examine  novices. 
Almost  invariably  they'll  be  much  less  tense 
and  at  greater  ease  if  they  don't  know  they 
are  being  formally  examined  and  think  it's 
just  a  'practice  run';  had  you  fooled  didn't 
we?  Larry  and  I  had  this  all  fixed  up  before- 
hand and  you  walked  right  into  our  little 
trap  and  obviously  to  your  advantage.  Here's 
the  results;  we  had  already  counted  charac- 
ters in  the  material  you  sent  and  received 
so  it  was  possible  to  quickly  gauge  what  you 
did  when  you  finished.  Joe,  in  your  receiving 
test,  you  came  up  with  five  errors  in  the  five 
minute  run;  in  four  cases  it  was  that  same 
old  letter  *Y?  that  has  been  plaguing  you. 
The  other  error  was  that  of  omission;  you 
apparently  missed  a  character,  let  it  go  and 
went  on  with  your  copy,  as  you  should. 
However,  three  times  in  the  five  minutes  you 
copied  25  or  more  characters  solid;  any  one 
of  these  solid  copy  stretches  would  have 
passed  you,  You  got  a  little  added  break  in 
one  run;  it  contained  three  figures  and  a 
punctuation  mark;  remember,  these  all  count 
as  two  characters  in  the  final  score  but  even 
without  that  bonus,  you  made  it;  very  good 
lad.  Now  Larry,  what  did  you  find  in  Judy's 
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copy?",  "Error-wise,  she  did  better  than  Joe? 
FN;  Judy  you  chalked  up  only  three  errors 
but  they  occurred  at  points  which  left  you, 
like  Joe,  with  three  complete  25  character 
strings,  more  than  ample  to  pass  you.  Two  of 
your  errors  were  in  figures  so  that  cost  you 
four  characters  really,  plus  the  other  one 
which  was  copying  an  V  for  a  V*  ^d 
counted  as  a  single  error,  so  you  and  Joe 
were  actually  just  about  even,  FN,  what  did 
you  figure  your  sending  speed  to  be?"  "I 
tried  to  hold  it  as  close  to  Swpm  as  I  could 
judge  Larry/5  replied  FN,  "but  maybe  force 
of  habit  sneaked  it  up  a  bit  on  me  for  I  was 
actually  sending  at  an  average  speed  of 
slightly  over  6wpm  .  .  .  say  about  634,  so  if 
either  of  the  kids  had  failed,  Td  have  had 
to  run  it  over  and  bring  my  speed  down  to 
exactly  five",  Beaming  faces  and  broad  smiles 
from  both  kids  greeted  these  remarks  and 
then  Judy  chimed  in  with  an  eager  question. 
"How  about  our  sending  then;  tell  us  about 
that".  Nodding  to  Larry,  FN  said,  "Go  ahead 
Larry  and  give  Judy  an  analysis  of  what  you 
think  of  her  fist". 

"Well  Judy,  I'm  going  to  give  you  a  baby 
Oscar  on  that  one;  you've  developed  a  nice, 
clean  steady  fist  and  your  character  forma- 
tion is  excellent  as  I  think  FN  will  agree* 
I  clocked  you  at  just  sKghtly  over  6wpm  •  -  . 
perhaps  FN's  sending  cued  you  in  at  that 
speed-  More  than  you  needed  but  even  better 
so.  You  made  only  two  errors  in  the  entire 
five  minute  run;  one  was  in  adding  an  extra 
dot  to  the  figure  7,  the  other  was  in  making 
a  period  where  it  should  have  been  a  comma. 
Now  let's  see  what  FN's  got  on  Joe,  "This 
time  Im  going  to  give  Judy  the  edge  on 
Joe,"  FN  said,  "remember,  I  copied  both  of 
them.  Judy's  sending  was  steadier  than  Joe's. 
It  was  evident  that  he  was  crowding  him- 
self a  bit  for  speed.  You  came  out  at  exactly 
7Kwpm  Joe,  probably  through  a  sub-con- 
scious feeling  that  maybe  you  weren't  quite 
making  your  required  five,  As  a  result,  your 
sending  was  a  bit  jerky;  you'd  have  made 
better  characters  and  fewer  errors  had  you 
held  down  to  5  or  6wpm?  however  you  made 
readable  copy  in  two  runs  of  better  than  25 
characters  each  which,  of  course,  passes  you. 
You  made  seven  errors  scattered  throughout; 
here's  your  paper— I've  marked  the  mistakes 
and  you  can  check  them  against  the  book," 
While  Joe  was  checking  his  copy,  Larry 
gathered  up  the  miscellaneous  papers  while 
Judy's  relief  was  evident  in  her  completely 
relaxed  slouch  in  her  chair.  "Im  wondering 


about  something;'  said  FN,  "in  this  past 
week  you  kids  have  both  taken  a  rather  sud- 
den spurt  in  cour  copying  speed— you  been 
practicing  together  a  lot  this  week?"  "Nope" 
Judy  replied,  "Joe  phoned  me  and  said  that 
Larry  had  shown  him  where  to  find  the  code 
practice  transmissions  on  the  amateur  bands 
and  he  told  me  where  to  look  for  them*  So, 
we  both  tuned  em  in  on  every  schedule  we 
could  possibly  make.  That  sure  helped— they 
came  through  on  both  of  our  receivers  just 
like  we  were  in  the  room  with  a  CFO.  A 
little  QRM  at  times  but  plenty  of  good  solid 
practice.  Boy,  I'm  really  sold  on  copying 
actual  signals— makes  you  concentrate  a  lot 
harder,  doesn't  it  Joe?"  "Right"  returned  Joe, 
"I  sure  got  in  a  lot  of  good  licks  with  my 
old  BC-312".  "Swell,"  came  from  FN,  "stay 
right  with  it— you're  going  to  be  shooting  now 
for  the  13  wpm  you'll  need  for  your  General 
class  exam  within  the  year  and  you'll  get 
a  lot  of  help  from  the  CP  stations,  Don  t  relp 
too  much  on  copying  other  hams  at  random, 
particularly  the  novice  group.  You  11  find  all 
kinds  of  fists,  good  and  bad  but  the  CP  sta- 
tions practically  all  use  automatic  tape  trans- 
missions which  is  perfect  character  formation 
and  that's  the  type  of  transmission  you'll  have 
to  copy  at  the  FCC  office  when  you  take 
your  General  exam.  Well,  weVe  got  about 
an  hour  before  lunch  time;  do  you  want  to 
talk  about  transmitters  for  a  bit?  If  you 
pass  your  written  tests  you  know,  you're  free 
to  get  on  the  air  the  minute  you  receive  your 
license  and  call  letters  from  FCC;  be  a  good 
idea  to  start  thinking  about  what  you're  goin 
to  use  for  transmitters".  Eagerly  Joe  said, 
"Gee  FN,  I'd  sure  like  to  start  doing  some- 
thing about  a  rig;  I'd  like  to  get  on  the  air 
just  as  soon  as  I  get  my  license".  "Me  too," 
Judy  chimed  in.  "Im  getting  Irinda  anxious 
to  talk  back  to  some  of  these  stations  Im 
hearing  all  the  time*  My  little  CONAR  re- 
ceiver is  sure  hauling  em  in  and  I'm  getting 

so  I  can  read  quite  a  bit  of  what  the/re 
saying". 

"All  right"  said  FN,  'let's  see  what  we  can 
do  about  it  There  are  several  ways  in  which 
you  can  acquire  a  proper  transmitter  for 
your  novice  operation  and,  if  you  plan  right, 
it  can  be  a  piece  of  equipment  which  you 
can  carry  right  over  into  your  General  class 
activitv  when  you  reach  that  stage.  First 
off,  is  the  %ome-brew'  approach.  While  Im 
a  great  believer  in  the  ham  building  as  much 
of  his  equipment  as  possible,  Im  going  to 
discourage  this  angle  for  you  kids.   Hare's 


MAY  1967 


99 


why;  you  can  build  a  very  satisfactory  little 
rig  from  scratch  by  following  one  of  the 
many  designs  for  simple  rigs  in  any  of  the 
handbooks  or  from  one  of  the  magazine 
articles.  Sometimes,  this  is  the  least  costly 
approach  moneywise  although  the  time  ele- 
ment for  such  construction  will  penalize  you 
a  bit.  Ordinarily,  like  you  kids,  the  novice 
will  have  little  in  the  way  of  a  'junk-box 
which  hams  call  the  miscellaneous  accumu- 
lation of  parts  and  components  which  they 
inevitably  gather  as  their  ham  career  prog- 
resses. The  amateur  with  a  couple  of  years 
or  so  of  ham  background  can  generally  pull 
about  50%  or  more  of  what  hell  need  to 
build  a  piece  of  gear,  right  out  of  his  junk 
box  collection.  However,  if  practically  every- 
thing you'll  need  to  put  together  a  novice 
transmitter  must  be  purchased  new,  money 
saving  is  a  bit  questionable.  On  top  of  that, 
the  relative  inexperience  of  the  novice  hardly 
lends  itself  to  producing  a  really  presentable 
job  particularly  if  he  is  unequipped  with 
such  convenient  tools  as  socket  punches, 
hand  or  electric  drill,  nut-drivers,  soldering 
iron  and  similar  items.  To  have  to  buy  these 
in  addition  to  parts  runs  the  cost  figure  to 
a  pretty  substantial  sum-  In  my  opinion,  the 
novice  is  really  better  off  to  take  another 
approach  and  defer  the  major  home-brew 
construction  until  he  is  a  little  better 
equipped  all  ways.  And  what  other  approach 
do  I  recommend?  There  are  several;  let's 
examine  them. 

"You  can  buy  a  brand  new,  factory  as- 
sembled and  wired  transmitter,  ready  to  go. 
There  again,  you're  going  to  face  a  rather 
substantial  cost  item.  And,  by  so  doing,  you 
won't  learn  anything  about  electronic  con- 
struction; just  adjustment  and  operation.  The 
older  hams  term  this  approach  'being  an  ap- 
pliance operator— just  a  "button  pusher  and 
knob-twirler*  as  it  were.  Later  on  in  your  ham 
career,  after  building  a  number  of  pieces  of 
equipment,  you  can  think  seriously  about 
buying  some  good  factory-built  job,  You'll 
find  then  that  through  the  experience  gained 
in  building  a  few  items  from  scratch,  you 
can  handle  a  commercially  built  job  much 
more  effectively  through  a  better  under- 
standing of  the  functioning  of  the  various 
components. 

"Another  approach  is  to  buy  a  good,  used 
transmitter  if  of  a  reliable  make,  free  of 
modifications  and  including  the  factory  in- 
struction book;  this  latter  is  important  both 
for  operation   and  maintenance.   Here  again 
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The  novice  transmitter  ...  to   buy  or  build, 
surplus,    homebrew    or   factory   assembled? 


kit  Of 


however,  you  gain  little  in  furthering  your 
knowledge  of  electronic  construction  but  you 
will  effect  quite  a  substantial  saving  over 
the  cost  of  a  new  piece  of  gear.  Then  too, 
there  are  always  the  kits  and  they  are  far 
from  a  poor  bet  for  the  novice.  In  addition 
to  being  priced  considerably  below  a  factory 
completed  job,  they  do  give  you  a  certain 
amount  of  assembly  and  wiring  experience 
which  you  won't  get  on  a  complete  factory 
built  job.  Too,  the  really  hard  work  is  done 
for  you  such  as  holes  punched  and  drilled 
in  chassis  and  panel,  panel  lettering  applied 
and  many  little  niceties  accomplished  for 
which  you  would  require  a  rather  impressive 
list  of  special  tools;  pliers,  screw  driver  and 
a  soldering  iron  just  about  cover  the  major 
tool  requirements  for  putting  together  a  kit. 
"Personally,  I  favor  for  the  novice,  either 
buying  a  new  kit  of  reliable  manufacture  or, 
as  second  choice,  a  good  used  transmitter 
of  well-known  national  make.  Both  of  you 
kids  have  catalogs  of  the  leading  kit  makers, 
Knight-Kit,  Heatihkit,  Johnson  and  others, 
Tm  going  to  suggest  that  you  go  through 
these  carefully  and  see  what  you  can  find 
that  is  suitable  for  novice  operation  and 
priced    within    your    budget.    While    youVe 
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thinking  these  over,  make  another  round  of 
our  three  local  electronics  stores  and  see 
what  they  may  have  on  their  used  equipment 
shelves.  In  general,  it  is  better  that  you 
avoid  a  piece  of  surplus  military  gear;  there 
are  lots  of  good  items  among  them  but  ordi- 
narily they  are  not  completely  adapted  to 
novice  operation  without  considerable  modi- 
fication which,  while  relatively  simple  for 
the  experienced  ham  is  usually  a  little  bit 
rougher    than    beginner    should    tackle, 

"Suppose  then,  you  do  as  I  suggest;  study 
your  catalogs  and  visit  the  stores.  When  you 
think  you've  come  up  with  something  that 
looks  like  it  might  fit  your  picture,  come  on 
out  and  we'll  talk  about  it.  Meanwhile,  don't 
forget  that  while  you've  satisfactorily  passed 
your  code  tests,  you  still  have  the  written  ex- 
amination ahead  so  keep  right  on  boning  in 
the  little  books  .  ,  .  you'd  hate  to  think  you'd 
made  the  code  and  then  flopped  the  written 
portion,  wouldn't  you? 

Assuring  FN  that  they  most  certainly 
would  keep  on  with  their  study,  they  agreed 
to  his  suggestions  and  as  lunch  time  was  fast 
approaching,  all  three  loaded  into  Larry's 
'Gallopin*  Gertie'  for  the  homeward  trek 
shouting  their  "73"  to  FN  as  they  drove  off. 

■  .  .  W70E 


Hand  Buffer 

Some  of  the  homebrew  specials  look  a 
bit  rough  at  times  due  to  the  use  of  heavily 
tarnished  surplus  connectors*  The  average 
amateur  has  no  means  for  cleaning  them 
easily  and  soaking  in  any  kind  of  solvent 
does  more  harm  than  good.  Many  connec- 
tors, materials  and  other  parts  are  often 
very  fragile  and  impossible  to  clean  with 
sandpaper  or  solvent.  One  of  the  best  and 
easiest  ways  of  cleaning  these  tilings  after 
trying  everything  else  is  by  using  a  so- 
called  "suede  leather  brush"  as  a  hand 
buffer.  This  is  a  small  brush  made  with 
copper  clad  steel  wire  and  intended  for 
cleaning  and  sprucing  up  suede  leather 
shoes.  These  brushes  can  be  real  life  savers 
to  a  home  builder  and  work  wonders  on 
tarnished  silverplated  rf  connectors  and  simi- 
lar parts.  They  are  also  a  great  help  in 
cleaning  a  plated  chassis  without  scratch- 
ing it,  cleaning  files,  etc.  At  25*30  cents 
these  brushes  are  a  real  buy, 

*  *  .  Bob  Fran  sen  VE6TW 
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You've  heard  them  on  the  air 
.  *  .  Now  .  .  .  Available  for 
the  first  time!!! 
The  Texas  "Bug  Ketcher"  has 
been  one  of  the  best  radiating 
antennas  on  the  air  for  years 
,  .  .  and  yes,  kw  power  rigs 
can  increase  effective  radi- 
ated power  with  this  high  "Q" 
coil. 

"Bug  Ketcbers"  are  custom 
made  of  top  quality  materials, 
engineered  to  withstand 
abuse  where  other  antennas 
fail  .  .  -  Send  For  Yours 
Now  .  ,  .  Be  ready  for  a  full 
season  of  mobile  funl 
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COIL  ONLY 19i 

COMPLETE  MOBILE 
PACKAGE  INCLUDING 

base  extension, 
whip,  gutter  clip,  extra 
heavy  duty  ball  mount 
and  spring  (your  option, 
bumper  or   deck    mount). 

.   A    $46*05    VALUE   FOR   ONLY    . 
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Heathkit  HW-32A  20  Meier 

SSB  Transceiver 


When  Heathkit  brought  out  their  single- 
band  transceivers  a  little  over  three  years 
ago,  they  immediately  became  very  popular. 
They  were  low  in  cost,  versatile,  compact 
and  ideal  for  the  ham  who  wanted  to  move 
up  to  SSB  with  a  minimum  of  effort,  Now 
the  people  out  in  Benton  Harbor  have  gone 
one  better— they  have  introduced  a  new  set 
of  single-banders  with  even  more  features 
than  the  original 

These  new  single-banders  feature  upper 
and  lower  sideband  selection  on  all  models, 
improved  audio  and  AVC  response,  auto- 
matic level  control  (ALC)  input  for  external 
linear  amplifiers  and  improved  design  and 
styling,  The  nicest  feature  of  all  is  that  all 
these  additions  are  available  at  no  additional 
cost.  In  fact,  the  price  is  even  lower  than 
the  original  models.  With  prices  increasing 
everywhere,  it's  refreshing  to  see  a  new  piece 
of  amateur  equipment  offered  with  a  lower 
price  tag. 


Heath's  famous  quality  is  evident  through- 
out the  entire  HW-12A,  22 A  and  32 A  line. 
This  borne  out  in  on-the-air  performance; 
both  the  receiver  and  transmitter  have  been 
designed  for  optimum  SSB  performance  and 
show  it.  The  1  mV  sensitivity,  2.7  kHz  selec- 
tivity and  slow  AVC  action  make  for  very 
enjoyable  SSB  operation.  The  200  watt  PEP 
of  the  single-banders  isn't  going  to  crack  any 
DX  pileups,  but  all  continents  can  be  worked 
without  a  great  deal  of  effort.  In  only  a 
couple  of  days  of  part-time  operation  WAG 
was  made  from  W1DTY  with  excellent  re- 
ports. 

For  the  ham  who  wants  to  work  mobile, 
the  HW-  series  is  really  the  ticket.  Mobile 
performance  with  the  HP-13  DC  power 
supply  is  excellent,  A  mobile  mount  is  sup- 
plied with  every  unit  and  the  front -pan  el 
bias  control  speeds  up  conversion  from  fixed 
station  to  mobile  use. 

In   the  receiver,  the  pentode  section  of  a 
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6EA8  is  used  as  an  if  amplifier*  The  triode 
section  mixes  the  input  signal  with  the  VFO 
to  provide  an  output  at  the  2304  kHz  if. 
This  combination  results  in  a  sensitivity  of 
1  mV  for  a  15  dB  signal-plus-noise  to  noise 
ratio. 

The  four-crystal  crystal  filter  following  the 
mixer  exhibits  2.7  kHz  selectivity  at  the  6  dB 
points  and  6  kHz  selectivity  at  50  dB  down. 
Two  6AU6  if  amplifiers,  a  12AT7  product 
dectector  and  a  6EB8  audio  amplifier  and 
power  stage  complete  the  tube  lineup  in  the 
receiver. 

A  6EA8  microphone  amplifier  and  cathode 
follower  in  the  transmitter  drive  a  diode  type 
balanced  modulator.  The  output  of  the  bal- 
anced modulator  is  amplified  by  a  6EA8 
transmitting  if  amplifier  before  the  signal  is 
fed  into  the  crystal  filter.  From  the  crystal 
filter  the  signal  is  amplified  by  another  if  am- 
plifier, a  6AU6,  and  then  mixed  with  the 
VFO  signal  in  a  6EA8  mixer  stage.  In  the 
final  a  I2BY7  driver  stage  pushes  a  pair  of 
6GE5*s  to  200  watts  PEP  input. 

The  Heath  single-band  transceivers  may  be 
switched  from  transmit  to  receive  by  either 
push-to-talk  or  the  built-in  VOX  circuitry. 
The  6AU6  VOX  amplifier  is  normally  op- 
erated in  a  saturated  condition,  but  when 
audio  is  applied  to  the  grid,  the  plate  voltage 
rises  and  fires  a  neon  bnlb?  providing  posi- 
tive switching  action.  The  voltage  from  the 
NE-2  neon  is  amplified  by  the  relay  ampli- 
fier, the  triode  section  of  a  6EA8,  which  op- 
erates the  transmit  /receive  relay.  The  built- 
in  antitrip  circuitry  and  VOX  delay  result  in 
very  smooth  VOX  operation.  The  VOX  delay 
and  VOX  sensitivity  controls  are  located  on 
the  rear  panel  where  they  are  easily  acces- 
sible during  initial  VOX  adjustments;  after 
that  they  may  be  virtually  forgotten. 

A  6AU6  is  used  in  a  Colpitts  type  VFO 
circuit  and  the  stability  characteristics  are 
excellent.  The  circuit  is  completely  tempera- 
ture compensated  and  after  a  warmup  of 
30  minutes,  the  drift  is  less  than  200  Hz  per 
hour.  To  a  large  degree,  the  stability  and 
drift  characteristics  of  this  VFO  are  directly 
attributable  to  its  relatively  low  frequency 
of  operation-1618.3  to  1771,7  kHz.  The 
VFO  output  is  mixed  with  the  output  from 
a  crystal  controlled  heterodyne  oscillator  to 
obtain  the  required  mixing  signal  for  20 
meter  operation. 

The  back-lighted  dial  j\  very  smooth- 
much  smoother  than  some  transceivers  I 
have  used  costing  several  times  tiS  much    The 


two  kHz  dial  calibration  is  very  convenient 
and  when  used  with  the  optional  crystal 
calibrator,  you  know  exactly  where  you're 
operating  without  a  lot  of  interpolation.  In 
these  new  single-banders  the  crystal  cali- 
brator socket  is  built  in  and  the  calibrator 
is  controlled  from  the  front  panel— all  you 
have  to  do  is  build  the  calibrator. 

Construction  of  the  HW-series  single-band- 
ers is  simplified  by  the  use  of  a  printed  cir- 
cuit board  and  a  factory-prepared  wiring 
harness.  In  fact,  over  90%  of  the  components 
are  mounted  on  the  printed  circuit  board. 
With  this  type  of  construction,  assembly  time 
is  drastically  reduced  and  wiring  errors  are 
almost  non-existent.  With  the  extensive  di- 
rections and  pictorial  layouts  provided  in 
the  assembly  manual,  wiring  proceeds 
smoothly  and  rapidly.  Even  the  alignment 
is  no  problem— all  you  need  is  a  broadcast 
receiver,   a  VTVM  with  an  rf  probe  and   a 


Heathkit  HW-32A  Specifications 


Frequency  coverage: 
Sensitivity; 

Selectivity: 

Spurious  responses: 

Carrier  suppression: 

Sideband  suppression 


RF  power  Input: 
Antenna  impedance 
Frequency  stability  : 

Features: 


Tube  lineup; 


Accessories: 


Power     requirements: 


Size  and  weight: 


Price; 


14.2    to   14.35   MHz. 
1  pV  for  15  dB  signal-plus- 
noise  to  noise. 
2.7  kHz  at  6  dB;  6  kHas  at 
50  dB. 

Image  rejection,   60   dB ;  if 
rejection,  65   dB* 
45    dB    below    peak    output 
(minimum). 

45    dB    below    peak    output 
with     1000    Hz    modulation 
(minimum). 
200  watts  PEP, 
50  ohms  nominal. 
Less  than  200  Hs  per  hour 
after    warmup. 
Selectable    upper    or    lower 
sideband ,      external      auto- 
matic level  control   (ALC), 
VOX,    Improved   audio   and 

AVG  circuitry, 
SEAS  microphone  amplifier 
and  cathode  follower,  trans- 
mitter if  amplifier  and  re- 
lay amplifier,  and  rf  am- 
plifier and  receiver  mixer ; 
6AU6  VFO,  VOX  ampli- 
fier, if  amplifiers,  and 
transmitter  mixer;  6BE6 
VFO  cathode  follower, 
12 ATT  product  detector  and 
carrier  oscillator,  6EB8 
audio  amplifier  and  audio 
output,  12BY7  driver  and 
6GE5  (2)  rf  power  ampli- 
fier, 

HP-13  DC  power  supply, 
HP-23  AC  power  supply, 
HS-24  mobile  speaker  and 
HRA-lG-1  100  kHz  crystal 
calibrator. 

12.6  volts  at  3.76  amps, 
300  Vdc  at  100  mA,  250 
Vdc  at  100  mA  and  —130 
Vdc  at  6  mA. 
6*4"  x  12% "  x  W.  12  lbs. 
$104.95. 
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Over  60%  of  listings  changed  in  only  a  year! 
QSL  Managers  Around  the  World  in  every  issue ! 
Plus  many  other  interesting  features ! 


Over  275,000  QTK's  in  the  U.S.  edition $5.95 

Over  127,000  QTH's  in  the  OX  edition $3.95 

See  your  favorite  dealer  or  order  direct  (add  25c  for  mail 
ing  in  U.S.,  Possessions  &  Canada.  Elsewhere  add  50c). 
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Chicago.  III.  60639 


dummy  load.  All  the  tuned  circuits  are  pre- 
aligned  at  Benton  Harbor,  so  it  only  takes  a 
few  minutes  to  get  everything  tweeked  up. 

Operating  voltage  for  these  transceivers 
are  furnished  by  an  external  supply— either 
the  HP-23  for  fixed  station  use  from  117  volt 
lines  or  the  HP- 13  for  mobile  use.  The  sup- 
plies are  wired  internally  so  they  may  be 
turned  on  and  off  with  the  function  switch 
located  on  the  front  panel  of  the  transceiver. 
The  filament  wiring  is  a  series-parallel  ar- 
rangement which  balances  the  filament  volt- 
age without  power-robbing  dropping  resis- 
tors. 

I  have  used  the  HW-32A  on  20  meters 
for  several  months  now,  and  the  audio  and 
carrier  suppression  reports  are  always  ex- 
cellent. During  a  recent  DX  test  the  HW- 
32A  with  a  linear  amplifier  added  a  couple 
of  new  countries  to  my  WTW  list.  Whether 
you  are  an  AM'er  still  procrastinating  against 
SSB  or  are  simply  looking  for  a  new  mobile 
rig,  the  Heathkit  HW-  single-band  trans- 
ceivers are  the  most  economical  units  avail- 
able. They  are  dependable,  compact  and 
versatile— a  tremendous  value  on  today's  mar- 
ket. 

-  .  .  WIDTY 


Mobile  Mike  Holder 

Many  times  the  new  owner  of  a  mobile 
mike  finds  himself  without  a  mike  holder. 
If  you  are  in  this  predicament,  and  your 
mike  is  the  type  with  the  button  mounting 
as  used  by  Shure  and  others,  here  is  a  pos- 
sible solution. 

The  only  material  required  will  be  a  short 
length  of  rectangular  extruded  aluminum 
for  waveguide),  This  is  available  in  man\ 
different  sizes  and  most  metal  supply  houses 
and  surplus  metal  stores  will  be  able  to 
furnish  the  extrusion.  The  dimensions  are 
not  at  all  critical.  A  recommended  stock 
size  would  be  %  x  1  with  a  .125  wall  thick- 
ness.  The  maximum   length   required   is  4". 

On  one  side  of  the  extrusion  drill  and 
file  a  %**  wide  slot  that  will  accommodate 
the  button  hangar  on  the  rear  of  the  mike. 
The  slot  should  be  about  2-3"  long.  On  the 
opposite  side  drill  clearance  holes  for  two 
sheet  metal  screws  that  will  be  used  to  se- 
cure the  holder  to  the  automobile. 

The  appearance  may  be  enhanced  by 
anodizing  or  painting. 

,   .   .   Larry  Kinner  K6VNT 


Proper  Terminology 


If  you  want  to  become  known  as  an  expert 
in  any  field,  and  this  is  particularly  true  of 
ham  radio,  there  is  no  substitute  for  know- 
ing and  using  the  proper  technical  language. 
Obviously,  it's  more  difficult  to  impress 
friends  and  acquaintances  if  they  have  no 
trouble  understanding  what  you're  talking 
about* 

To  help  you  overcome  this  problem,  the 
following  easily  understood  words  and 
phrases  are  translated  into  terms  calculated 
to  make  you  stand  out  as  an  authority-  Thus, 


Don't  sav 


It  has  a  handle 


The  darned  thing 

won't  work 

I  made  a  lucky 

guess 
I  poured  the  coal 

to  it 

I  don't  know  why 

the  circuit  works 
My  gear  is  the  most 

expensive  on  the 

market 
I  cut  and  tried  until 

it  worked 

It  won't  work 

The  whole  dammed 
thing  blew  up 


Lucked  out 


The    proper    term     is 

The  unit  is  portable 
even   if  it  weighs 
500  lb 
It  needs  refinement 

i 

It  was  a  matter  of  in- 
terpolation 

I    worked    to    maxi- 
mum operating 
parameters 

It's  a  sophisticated 

circuit 
This  gear  is  the  ulti- 
mate in  precision 
equipment 
The  problem  was 
solved  by  empiri- 
cal means 

There  are  technical 
problems 

This  ranges  from 
temporary  setback 
to  catastrophic 
failure 

Persistent  effort  re- 
sulted in  phenom- 
enal success 


Now  that  you  see  how  the  process  works> 
you  can  easily  add  many  more  terms  to  your 
vocabulary.  A  word  of  warning,  though,  be 
sure  you're  not  talking  to  someone  else  al- 
most as  smart  as  you  are.  You  won  t  know 
who's  doing  the  snow  job— I  mean  giving 
the  technical  explanation, 

.    .    .   Alton   Glazier  K6ZFV 


MORE  TALK  POWER 

WITHOUT  DISTORTION 


SPEECH  COMPRESSOR  CSPII 

A    New    and     novel    design     provides    instan- 
taneous  peak   limiting   with   no  distortion*  The 
unit  installs  in  microphone  leads  and  provides 
an    effective    average    power    gain    of    10    dB 
relative    to    the    peak    output.    Its    usefulness 
applies    to    all    forms    of    voice    transmissions 
including    and    especially    single    sideband. 
Price;   $11  LOO    Postpaid    In    LLS.A. 
[Add   3%   Tax   in    Mass.) 
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Gus! 


Gus  Browning  W4BPD 
Cordova,    South   Carolina    29039 


Part  23 


This  trip  from  Burundi  to  Kigorna  was 
a  real  hair  raising  experience  let  me  tell 
you.  Over  swinging  bridges,  over  very  deep 
gorges,  very  bad  roads,  and  no  road  signs 
at  all.  A  great  many  animals  were  seen 
that  night,  leopards,  lions,  even  three  gorillas, 
many,  many  hyenas  and  countless  other 
animals,  many  of  them  I  don't  even  know 
the  name  of,  Some  even  John  said  he  had 
never  seen  before  and  mind  you  he  had  been 
down  there  for  a  number  of  years.  The 
load  was  just  about  as  bad  as  the  Bhutan/ 
Thimphu  road  which  many  of  you  have  seen 
my  color  slides  of-  We  took  off  with  plenty 
of  spare  gasoline,  oil,  water,  a  few  sand- 
wiches, and  two  thermos  bottles  of  coffee, 
all  of  which  was  consumed  on  the  trip  to 
Kigorna.  This  was  by  far  the  worst  part 
of  Africa  I  have  ever  seen,  before  or  after, 
its  real  "wild  country",  very  prim  a  live  na- 
tives, some  half  dressed  some  not  dressed 
at  all  The  men-folk  were  all  painted  with 
no  smiles  from  any  of  them  either.  It  was 
one  of  those  trips  that  really  gives  a  car 
a  good  going  over.  Luckily  we  had  no  car 
trouble,  I  forget  the  exact  mileage  between 
the  two  places.  As  near  as  I  remember  it 
was  something  like  125  miles,  and  it  took 
us  until  the  next  afternoon  to  get  there, 
some  15  hours  to  drive  125  miles— that's 
mighty  slow  progress  but  it  was  the  best 
we  could  do  on  that  primative  road.  Things 
down  there  are  run  very  odd.  The  first 
thing  you  do  when  you  get  to  any  village, 
town  or  city  you  check  with  the  police, 
even  if  you  are  only  going  to  be  there  a 
few  minutes  or  hours.  The  fact  that  I  was 
going  to  leave  almost  immediately  had  noth- 
ing to  do  with  this  formality.  To  the  police 
we  went.  After  a  long  wait  we  finally  were 
ushered  into  the  chiefs  office.  He  was  of 
course  a  native,  wanting  to  know  why  we 
were  there,  where  were  we  going,  etc.  After 


talking  to  him  and  filling  out  half  a  dozen 
forms  we  were  permitted  to  depart  He 
told  us  we  were  permitted  to  stay  there  only 
two  hours!  These  people  down  I  here  like 
to  throw  their  authority  around  when  they 
have  a  chance,  and  this  fellow  was  no  ex- 
ception. He  let  you  know  this  from  the  time 
we  entered  his  office  until  we  departed 
(Gladly  too!).  We  headed  straight  for  the 
railway  station,  stopping  at  a  market  place 
on  the  way.  I  bought  a  big  bunch  of  very 
large  bananas  for  47c  to  eat  on  the  train 
(they  lasted  all  the  way  to  Johannesburg. 
South  Africa).  Funny  thing  tho,  I  still  love 
bananas*  After  buying  the  bananas,  I  tried 
taking  a  few  pictures  of  the  market  place, 
and  boy  this  caused  quite  a  rucus,  let  me 
tell  you.  One  well-dressed  fellow    (a  native), 

yelled  something  at  me  and  John  in  their 
native  tongue  and  people  started  coming 
our  way,  with  very  mean  looks  on  their 
faces,  John  said  get  in  the  car  and  I  did 
and  away  we  QSYed  very  QRQ.  You  don't 
have  to  understand  peoples'  language  to 
know  when  they  are  mad— and  this  fellow 
was— MAD— .  Boy  you  very  soon  learn  cer- 
tain things  down  there,  and  picture  taking 
without  their  permission  is  one  thing  to  not 
do.  They  want  some  shillings  for  this  permis- 
sion. Anyway  we  got  to  the  railway  station 
and  I  mean  by  the  time  we  stood  in  line 
with  all  those  other  natives  I  guess  I  had 
absorbed  some  of  the  prevailing  smells.  With 
my  ticket  in  my  hand  we  headed  for  ray 
cabin  on  the  train,  I  mean  to  tell  you  I 
just  got  settled  and  away  the  train  departed. 
I  am  one  of  these  fellows  who  hate  to  be 
late,  but  this  time  we  could  only  blame 
that  chief  of  police  for  delaying  us  so  long 
in  his  office  and  his  waiting  room.  These 
people  absolutely  will  not  be  rushed.  Don't 
lose  your  time  trying  to  make  them  speed 
up.  In  fact  I  dare  say  that's  when  they 
actually  slow   up.   You  just   grit   vour  teeth 
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and  bear  with  the  situation,  and  try  to 
figure  some  other  way  you  will  do  it  the 
next  time.  John  jumped  off  the  train,  say- 
ing, "See  you  from  Bouvet  fe."  or  something 
like  that  and  the  train  headed  away  from 
Kigoma  towards  Dar-es-Salaam,  I  started 
off  the  trip  by  eating  one  of  those  bananas, 
and  saying  to  myself,  Gus,  you  asked  for 
it  and  here  it  is.  You  wanted  to  see  Deep 
Africa.  Well  you  are  seeing  it  and  HOW. 
There  was  no  air  conditioning  on  this  train 
and  there  were  no  first  class  reservations, 
etc.  You  just  mingled  with  the  natives.  If 
you  don  t  like  it  just  GET  OFF,  the  only 
other  way  is  to  WALK.  No  busses,  air- 
lines,  no  roads,  It's  that  train  or  walk,  I 
was  headed  for  a  place  called  Itigi  in  central 
Tanganyika  where  I  were  going  to  catch 
an  African  bus  to  take  me  in  the  direction 
of  South  Africa,  The  trip  to  Itigi  took  all 
night,  and  about  4  PM  the  next  day  we 
arrived  there.  I  was  smutty,  smelly,  tired, 
and  probably  looked  like  the  other  natives 
by  this  time,  and  I  just  did  not  give  a 
hurrah  either.  I  wanted  to,  let's  say,  "go 
native",  and  that's  what  I  had  become, 
or  at  least  that's  how  I  felt  about  this  time. 
Off  the  train  and  to  the  bus  station  I 
headed  with  all  my  gear  and  about  three 
bearers  loaded  up,  I  watched  them  all  the 
way.  I  could  not  afford  for  anything  to  be 
missing  when  I  got  to  Bouvet.  Things  have 
a  very  bad  habit  of  disappearing  when 
you  travel  like  I  was  doing,  and  each  piece 
of  my  luggage  was  just  like  a  chain.  It's 
no  good  if  one  single  item  is  missing.  If  it 
is  you  are  stopped  cold  in  your  tracks.  I 
did  not  want  this  to  happen  to  me,  that's 
why  I  always  stuck  very  close  to  my  gear. 
As  is  usual  in  these  parts,  the  bus  was 
late.  In  fact  it  was  what  you  might  say 
VERY  LATE.  The  bus  I  was  taking  was  from 
Nairobi.  It  arrived  about  two  hours  late.  I 
had  my  bus  ticket  all  ready  and  when  it 
arrived  and  I  saw  all  those  people  waiting 
for  that  bus,  I  made  up  my  mind  that  I 
was  going  to  be  one  of  the  passengers  on 
it.  I  had  all  my  bearers  standing  by  with 
my  luggage  and  had  been  instructed  what 
to  do.  When  the  bus  stopped  they  immediate- 
ly piled  my  stuff  on  top  of  it,  I  handed 
the  bus  driver  a  tip  and  then  my  ticket,  he 
motioned  me  into  the  very  front  seat.  About 
half  of  those  waiting  were  left  behind  and 
the  bus  was  crammed  full  with  not  even 
room  for  anyone  else  to  stand.  Remember 
there  are  no  paved  roads  in  these  parts  of 


Africa,  at  least  when  I  was  there  thev  were 
not  paved,  and  I  doubt  they  are  right  now. 
The  roads  is  what  you  might  say  "like  a 
washboard"  and  the  bus  driver  drove  at 
the  EXACT  SPEED  to  make  each  wash- 
board  groove  felt.  I  kept  thinking  of  my 
poor  equipment  on  top  of  that  bus,  bouncing 
around  and  numerous  loose  connections  de- 
veloping to  cause  me  headaches  later  on. 
The  top  of  this  bus  was  really  loaded  up. 
Bicycles,  boxes,  radio  gear,  chickens,  and 
many  bags  containing  Lord  knows  what. 
Oh  yes  I  brought  my  bananas  along  with 
me  from  the  train.  About  this  time  I  ate 
two  of  them  to  sort  of  get  my  mind  at  ease. 
After  a  while  you  get  thirsty  you  know, 
now  where  do  you  get  water  from?  The 
bus  finally  stopped  to  unload  a  few  and 
take  on  a  few  more  passengers,  every  one 
headed  for  a  well  with  a  rusty  bucket  and 
drew  up  water  that  was  yellow  looking,  and 
it  even  had  a  sort  of  evil  smell  to  me.  I 
had  saved  a  paper  cup  from  the  Itigi  rail- 
way station  and  filled  it  full  of  this  rough- 
looking  water  and  drew  out  one  of  my 
"water  purifier  pills"  and  dropped  it  in, 
after  shaking  it  a  while  the  pill  dissolved 
and  down  my  throat  it  went*  About  all  I 
can  remember  about  it  was  it  was  wet, 
warm,  nasty  but  at  least  it  was  water. 
Natives  flagged  down  the  bus  along  the 
way  and  by  pushing  and  shoving  once  in 
a  while  one  more  could  get  in,  If  I  had 
been  blind  I  could  have  told  you  I  was  in 
Africa.  Everyone  was  washed  down  with 
sweat,  dirt,  and  lots  of  clothing  I  am  sure 
had  never  been  washed.  After  a  while  you 
get  to  the  point  where  you  just  don't  smell 
anything  at  all.  I  suppose  I  sort  of  smelled 
like  them  at  this  time.  I  was  treated  with 
respect  all  the  way,  they  gave  me  a  whole 
seat,  even  when  the  bus  was  loaded  down 
with  only  standing  room.  The  bus  traveled 
all  day  and  stopped  at  sundown  at  one  of 
the  "tourist  huts"  along  the  way.  It  cost 
me  one  dollar  to  spend  the  night  at  these 
places.  They  served  you  a  cup  of  tea  when 
you  arrived  and  in  the  morning  they  would 
wake  you  up  in  time  for  the  bus  and  gave 
you  another  cup  of  tea.  Fairly  good  beds 
with  mosquito  netting  on  it  were  to  be  found 
at  each  of  these  places.  The  bus  would 
usually  come  and  get  me  first  than  go  past 
the  little  bus  station  and  pick  up  the  other 
passengers  who  had  been  sleeping  on  the 
ground  around  the  bus  station.  At  lunch 
time  the  bus  usually  took  me  past  one  oi 
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MONOBEAMS 

FOR 

MORE 

DX  PUNCH 


CusK  Craft  Monobeams  combine  superior  electrical  and 
mechanical  features  with  the  best  quality  materials 
and    workmanship. 


A28  3  10   meter,  3   element,  boom    10' 

A26-4  10   meter,  4   element,  boom    18' 

A21-3  15  meter,  3  element,  boom    12' 

A21-4  15  meter,  4  element,  boom    22' 

A 14-2  20   meter,  2    element,  boom    10' 

A14-3  20   meter,  3   element,  boom   20' 


S3 1.95 
42.95 
39.95 
59.95 
49.95 
77  50 


THE  BIG  WHEEL 

HORIZONTALLY     POLARIZED 
360°    GAIN    ANTENNA 
2   Meter      -ABW-144 
2    Bay    Stacking    Kit 
4   Bay   Stocking   Kit 


$11,95 
3*95 

11.75 


VHF-UHF  COLINEAR  ARRAYS 

Lightweight    High    Gain    Antenna    Systems 

CL-116  2        meter,   16  element  $17.50 

CL-216  114   meter,   16  element  14.50 

CL»416  %  meter,    16  element  11*50 

32    &   64    Element   Stacking    Kits   Available 


i 


MOBILE/FIXED  SQUALO 

Squolo  Is  a  full  half  wave,  hori- 
zontally polarized,  omni-directianal 
antenna. 

ASQ-2  2  meter,  10"  square  $  9.95 
ASQ-22  2  meter    stacked  16.95 

ASQ-6      6   meter,   30"    square      13,95 


VHF/UHF 


A 144- 11 
A 144-7 
A220-11 
A430- 1 1 
A144-20T 
A  50  3 
A  50  5 
A  50-6 
A5CM0 
A  26-9 


Combine  all-out  performance 
with  optimum  size  for  ease  of 
assembly  and  mounting  of  your 
site.  They  can  be  mounted  ver- 
tically, horizontally,  in  pairs,  or 
quads. 


2  meter  11    element  $14.95 

2  meter             7  element  11:95 

114  meter  11    elemenr  12,95 

34  merer  11   element  10.95 

2  meter       Multi   polarized  29.50 

6  meter               3   element  15,95 

6  meter                5  element  21.50 

6  meter               6   element  34.95 

6  meter  10   element  54.95 

6  &  2  meter  10  element  29,95 


n 


HAM  STIK 


it 


6- 


MODEL    #M5 ■  1 


$23.50  Net 


10»  15  -20  Meter 

Adjustable    Dipole 

with 
Universal    Mount 
Ideal    For  Smalt   Lots, 
Apartments,  Vacationing 


SEE   YOUR   DISTRIBUTOR    OR    WRITE   FOR    FREE    CATALOG 
DEPT     A-1 


fush 


621     HAYWARD    STREET 
MANCHESTER.    N.  H.     03103 


the  tea  rooms  along  the  way  where  a  fairly 
good  dinner  could  be  had  at  a  fair  price. 
This  was  the  only  good  meal  I  would  have 
each  day.  During  the  late  afternoon  you 
know  a  feller  gets  hungry,  I  finally  got  to 
the  point  where  1  would  down  those  dried 
salted  little  fish  and  dried  salted  other  meat 
along  with  the  natives;  It  did  not  give  me 
any  trouble  that  I  know  of.  This  is  one 
time  that  I  "wenl  native".  I  remember  we 
stopped  one  day  at  a  roadside  tearoom  in 
Northern  Rhodesia.  The  temperature  was 
around  110  degrees,  and  this  tea  room  hat  I 
a  sign  outside  reading,  "Admitted  only  with 
lie  and  coat".  In  I  walked  in  mv  shorts,  only 
a  white  (it  was  white  one  time  anyway) 
shirt.    The        ordered    me    out"*    I    tried    to 

w 

plain  that  the  temperature  was  110  de- 
grees and  was  too  hot  to  be  wearing  a  coat 
and  necktie,  that  all  my  clothing  was  on 
top  of  the  bus  and  that  I  was  hungry  and 
wanted  some  food!  This  did  no  good  what- 
soever, and  I  ended  up  not  getting  anything 
from  that  place,  Back  I  went  along  with 
the  natives  and  ate  along  with  them  some 
more  dried  fish  and  that  OTHER  dried  meat, 
some  very  hard  bread,  very  dark  and  dirty 
looking  stuff.  I  knew  how  it  was  to  be  not 
admitted  in  a  high  class  place.  I  even  tried 
tillering  them  double  prices  to  let  me  eat 
there.  I  DID  NOT  LIKE  THIS  TREAT- 
MENT  AT  ALL  I  must  say.  For  over  three  or 
four  days  I  did  not  see  a  white  face.  I  was 
seeing  Africa  the  hard  way,  this  I  must  admit. 
At  every  country  border  the  bus  stopped 
and  we  all  went  in  the  little  Custom  House 
and  always  the  questions  were  about  the 
same.  Did  I  have  any  firearms,  did  I  have 
any  ammunition,  did  I  have  any  alcoholic 
drinks,  did  I  have  any  tape  recorders,  did 
I  have  any  TRANSISTOR  RADIOS.  My 
answer  was  of  course  NO  to  all  these  ques- 
tions. At  no  one  single  cheek  point  was  my 
baggage  opened  and  inspected.  All  that 
radio  equipment  went  all  the  way  from 
Itigi,  Tanganyaki  to  Johanesburg*  South 
Africa  without  once  being  opened!  I  guess 
I  hey  figured  anyone  traveling  on  an  African 
bus  could  not  have  anything  of  value  along 
with  them.  My  first  stop  was  with  Shorty, 
VQ2EW  (I  think  that's  his  call),  with  his 
nice  wife.  Shorty  had  plenty  of  cold  Cokes 
in  his  Fridge  (as  they  call  it).  I  under- 
stand that  Shorty  and  his  wife  are  now  back 
in  ZS6  land  where  he  was  originally  from. 
He  drove  me  all  around  showing  me  the 
native    quarters,    market    place,    and    I    met 


in  any  of  his  friends  there.  Shorty  and  his 
wife  were  very  wonderful  hosts  to  me.  I 
installed  my  equipment  on  his  operating 
table  and  had  many  a  fine  QSO  with  my 
friends  in  the  USA  and  other  countries.  I 
told  them  about  the  proposed  trip  to  Bouvet 
and  Tristan  da  Cunha  and  Gough  Islands. 
Shorty  had  a  fine  Quad  installed  and  boy  it 
brought  in  the  results  with  my  rig  con- 
nected to  it.  The  SWR  was  quite  high,  about 
three  or  four  to  one  as  near  as  I  remember, 
with  no  noticeable  ill  effects  as  far  as  I 
could  tell.  These  fellows  down  there  have 
some  mighty  fine  openings  to  the  USA,  You 
should  hear  those  S-9+++  sigs  pouring 
through,  hour  after  hour  down  there.  I  wish 
those  same  fellows  would  come  through  like 
that  over  here.  I  used  to  listen  across  the 
bands  doing  a  little  eave  dropping  on  the 
fellows.  Sometimes  I  would  hear  someone 
say,  "I  wonder  where  Gus  is  right  now"  and 
I  would  call  them  and  say  I  am  right  here, 
"what  can  I  do  for  you?J>  This  kinda  shook 
them  up  I  suppose.  But  it  was  lots  of  fun. 
I  got  caught  up  on  my  eating  at  Shorty's 
home  but  time  to  depart  arrived  and  away 
I  was  again,  heading  for  Johanesburg  on 
that  African  bus,  It  was  the  same  old  thing 
all  over  again  only  MORE  SOI  We  passed 
the  tremendous  Zambazi  Falls  which  to  me 
looked  a  lot  larger  and  more  rugged  than 
Niagara  Falls  ever  looked.  It  was  late  in 
the  afternoon  when  we  stopped  there  and 
too  late  to  take  any  pictures.  I  did  take 
a  few  but  none  of  them  turned  out  on 
account  of  not  enough  light.  We  went 
through  Southern  Rhodesia  and  then  through 
a  portion  of  Bechuanaland  (ZS9)  without 
any  stops  except  to  eat.  I  had  no  chance  to 
try  to  get  a  "operating  permit"  there  on 
account  of  the  tight  schedule  to  get  to  Cape- 
town for  that  Bouvet  island  boat  trip. 
Bechuanaland  was  a  very  miserable  looking 
spot,  at  least  the  portion  we  traveled  through. 
After  it  came  South  Africa,  It  was  the 
most  dramatic  change  of  scenery  I  have 
ever  seen,  It  was  like  moving  from  Africa 
of  the  1800's  to  modern-day  America,  Right 
at  the  border  the  rough  washboard,  un- 
paved  road  changed  to  a  big  wide  asphalt 
highway.  It  sort  of  reminded  me  of  half 
of  the  New  Jersey  Turnpike.  Later  on  I 
found  this  type  of  road  was  to  be  found 
practically  all  over  South  Africa.  That's  it 
for  this  month  fellows,  BOUVET  HERE  I 
COME. 

•  .  -  Gus 


CONVERTER  SALE 


6  METER  SOLID  STATE 
RF  CONVERTERS 

2  db  NF,  .2  jiv  for  6  db  signal  to  noise  ratio,  mil. 
spec,  epoxy  glass  printed  circuit  board*  variable  for- 
ward gain  control,  built-in  power  supply  available 
for  all  models,  2NS823  FET  front  end  available  for 
1.5  db  NF  and  reduced  cross-modulation  effects, 

THESE  CONVERTERS  CAN   REALLY   PULL   IN   THE   DX1 

Model               Input  M  Hz             Output  M  Hz  Price 

50-54                           14-18  $21.95 

Same  as  above  but  FET  rf  amp.  39.05 

50-54                             7-11  21.9ft 

Same  as  above  but  FET  rf  amp.  89,96 

50-54  MHz,  rf  p  re-amplifier  9.95 

50-54  MHa  FET  rf  pre-amplifier  29.95 

Special  IF  (.6-30  MHz)  24,95 

FET  special   IF   (-6-30  MHz)  42.95 

For  built-in  power  supply*  add  5.09 


SS'JIO 
SS610F 

SS611 

SS611F 

SS510 

SS511 

SS600X 

SS660XF 


For  prompt  shipment  of  stock  models  include  postal 
money  order  or  cashier's  check.  Special  models 
shipped  within  six  weeks.  Personal  checks  must 
clear  before  shipment.  Include  20%  deposit  for  GOD, 

Unconditionally  guaranteed* 

Southwest  Semiconductor  Specialists 

P.0,   BOX   12312,  SAN   ANTONIO,  TEXAS  78212 


VHF-UHF 


Converters  and    Praam ps  for  50  thru  432   Mc* 

Write  for  literature. 
Send    for    a    sample    copy    of    the    VHF'er,    the 
only    magazine    for    VHF    and     UHF    hams. 

Parks  Electronics,  419  S.W.  First  Beaverton,  Ore. 


NOW  IN  EASY-T0-BUILD  KIT  FORM! 


Hunter 
Bandit 
2000B 


ONLY  $249 


Less  Tubes 

(Set  of  Cefron  Tubes  available  for  $58) 
Grounded  grid  operation,  2000  watts  PEP  (twice 
average  DC),  80,  40,  20,  15,  10  meter  operation 
.  .  .  115  or  230  volt  operation  .  .  *  Relay  operated 
with  exciter  controls  .  ,  .  Solid  state  rectifiers 
.  .  .  Many  other  features  -  .  .  siie  14%"  x  6%"  x  14" 
deep  ,  .  .  Weight  45  lbs.  Available  in  color  to 
match    Drake    or    Collins.    No    extra    charge. 


I 


Hunter  Safes,  Inc. 


P.O.     Box     It28 

University   Station 

Des  Moines,  Iowa  5031 1 


PLEASE  INCLUDE  YOUR  ZIP  CODE 
WHEN  YOU  WRITE  73. 
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EDDYSTONE 


GEARED  SLOW  MOTION  DRIVE 

FOR  AMATEUR  RADIO   &   COMMUNICATIONS 

RECEIVERS  &  TRANSMITTERS 

A  high  grade  assembly  designed  for  receiver  and 
instrument  applications.  The  movement,  manufactured 
to  fine  tolerances,  Is  free  from  backlash,  gear-driven 
and  flywheel  loaded,  giving  a  smooth,  positive  drive, 
with  a  reduction  ratio  of  110  to  I,  The  vernier,  marked 
100°,  rotates  S  times  for  one  pointer  traverse*  giving 
500  divisions  with  positive  reset  readings.  A  cam  adjust- 
ment on  the  vernier  assures  correct  zero  setting.  A 
spring  loaded  ]°ckev  arm  maintains  tension  of  the 
pointer    drive.    Overall    dimensions    9-3/16'*    x    5-3/4". 

Manufactured   by  PRICE  $21,50  NET 

EDDYSTONE   RADIO   LIMITED  POSTPAID 

BIRMINGHAM,   ENGLAND 

Distributed  by 

BRITISH  RADIO  ELECTRONICS  LIMITED 

1742  Wisconsin  Ave.,  N.W..  Washington,  P.C.  20007 

DETAILED  CATALOG  OF  OTHER  COMPONENTS 
AVAILABLE  ON  REQUEST. 


SPACE  AGE  KEYER 


Planar  epitaxial  integrated  circuits  for  reli- 
ability. No  tubes — No  separate  transistors. 
Precision  feather-touch  key  built-in. 
Fully  digital — Dot-dash  ratio  always  per- 
fect. 

No  polarity  problems — Floating  contacts 
switch  1-amp. 

Rugged  solid  construction— will  not  walk* 
Send  QSL  or  postcard  for  free  brochure. 


WTW  Certificates 

Here  is  a  complete  list  of  all  WTW  re- 
cipients since  the  beginning  of  the  program 
on  May  1  1966.  There  were  several  errors 
in  the  list  given  last  month  that  weren't 
discovered  until  the  magazine  was  already 
on  the  press.  This  list  is  up  to  date  with 
proper  certificate  numbers,  band  and  mode. 

14  MHz  SSB  WTW  200 

1.  Bob  Wagner  W5KUC 

2.  Gay  Milius  W4NJF 

3.  "Hop"  Hopple  W3DJZ 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 


14  MHz  SSB  WTW   100 

Gay  Milius  W4NJF 

Bob  Wagner  W5KUC 

"Hop"  Hopple  W3DJZ 

Bob  Gilson  W4CCB 

Jim  Lawson  WA2SFP 

Joe  Butler  K6CAZ 

Warren  Johnson  WONGF 

Lew  Papp  W3MAC 

George  Banta  K1SHN 

Dan  Redman  K8IKB 

Paul  Friebertschauser  W6YMV 

Jay  Chesler  W1SEB 

James  Edwards  W5LOB 

Bill  Galloway  W4TRG 

Olgierd  Weiss  WB2NYM 

Jose  Toro  KP4RK 

Gerald  Cunningham  W1MMV 

John  Scanlon  WB6SHL 

Edward  Bauer  WA9KQS 

Dick  Tesar  WA4WIP 


21   MHz  SSB  WTW  J  00 

1.  Ted    Marks    WA2FQC 

2.  James  Lawson  WA2SFP 

3.  Joe  Hiller  W40PM 

14  MHz  CW  WTW  100 

1.  Vic  Ulrich  WA2DIG 

2.  James  Resler  W8EVZ 

3.  Dan  Redman  K8IKB 

21  MHz  CW  WTW  100 

1.  Joe  Hiller  W40PM 
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LW2K8D   from   pice  I) 


teurs  working  for  the  overall   brnefit  of   our 
group  of  hobbies.  Well,  damned  few. 

The  idea  seems  to  be  let  George  do  it 
Well,  there  isn't  any  George. 

Techs  on  Ten? 

Still  another  letter  asking  why  not  Techs 
on  ten  meters.  The  complaint  is  that  the 
Tech  doesn't  have  any  code  practice  avail- 
able up  on  six  meters  and  that  when  some- 
one does  try  to  send  some  code  he  gets  cat 
calls  from  other  Techs. 

I  never  heard  so  much  clap  trap  in  my 
life.  Any  Tech  ,  ,  .  or  anyone  else  ,  .  .  that 
wants  to  learn  the  code  can  do  it  the  way 
most  of  us  have  done:  sit  down  and  copy  it. 
You  don't  need  a  transmitter  or  even  a  li- 
cense to  learn  the  code.  All  you  need  is  a 
receiver  and  enough  gumption  to  sit  there 
for  a  few  days  writing  down  all  the  tripe 
you  can  decipher  until  you  can  read  it  at 
thirteen  per. 

DXpedetions 

Sometimes  I  wonder  how  DXing  was  thirty 
years  ago,  just  before  I  came  into  ham  ra- 
dio, before  the  ARRL  DXCC  and  Honor  Roll 
came  into  being.  I  wonder  if  DX  operators 
were  hounded  right  off  the  air  from  every 
relatively  rare  spot  by  the  QSL  head  hunt- 
ers? I  wonder  if  the  great  bulk  of  the  DX 
contacts  in  those  days  were  for  the  purpose 
of  getting  a  QSL  or  were  perchance  for  the 
joy  of  the  contact  itself? 

Now  that  Ive  operated  from  dozens  of 
countries  around  the  world  I  realize  that  a 
kilowatt  transceiver,  a  three  element  beam 
up  70  feet  and  a  few  days  just  for  hamming 
will  give  me  DXCC  from  anywhere  in  the 
world.  And  if  I  don't  have  to  spend  too  much 
time  working  I  can  get  up  in  the  300  plus 
country  list  in  a  year.  I  don't  need  much  in 
the  way  of  brains,  though  they  help,  ob- 
viously, or  even  any  technical  knowledge, 
just  persistance. 

Having  DXpeditioned  myself  a  bit  and 
being  on  excellent  terms  with  many  of  the 
top  DXpediti oners,  I  don't  want  anyone  to 
think  that  I  am  intending  to  be  in  any  way 
critical  of  the  chaps  who  put  on  DXpedi- 
tions.  Rut  ,  .  .BUT.  .  .  DXpeditions  have 
brought  on  a  very  dangerous  situation  and, 
unless  some  major  changes  can  be  made  in 
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PL-259 
STOCK    NO.  259-34 


SO-239 
STOCK    NO.  239-34 


ONLY  34^   EACH 
IN  LOTS  OF  10  OR  MORE 


WE'RE  IN  PRODUCTION  OF 
OUR  OWN  TEST  METERS  DE- 
SIGNED BY  EVANS  ENGINEERS 
TO  GIVE   YOU  15%  READINGS, 


THIS  METER  IS  A  COMPACT  BEAUTY,  214  INCHES 
SQUARE,  CLEAR  PLASTIC  FRONT,  METAL  BACK, 
WELL  DAMPED  MOVEMENT,  QUALITY  METAL  DIAL, 

MODEL   793    DC    (0-1)    MADC        $4,85 
PLUS  PARCEL  POST  &  HANDLING  $50 

OTHER    SCALES    AVAILABLE 


§» 


Write   for   Latest   Used    Equipment   List 


u 


P.  O*  BOX   312 


CONCORD,    N.  H.  03301 
FONE    603-2253358 


RECTIFIERS.  TRANSISTORS  &  COMPONENTS 


G    tube   amplifier,    new   4   lbs,    .. 

\i   watt  resistor*,   a  a  sorted    

Ceramic  disc  capacitors,  assorts] 
Tantalum    capacitors,   assorted    , , 

Mercury  butteries,  5.4  V , « 

I.C..  TO-f*.  untiled,  many  good 
I.C,   iliial-lriNne,    untested    ,-, 

85   U\   GO   V,  TO-53   

II    asstd  plastic  si  ]  Iron  xlsier   . 

00  assid  plastic  silicon  sister  . 

assld.    PNP  &  XPN,    %*   I  tads 

ill  power  to  W.  60  v 

power  7   A,  -Jii  V 
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,.75 
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eX3T04 

2N17H 
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2X1021 A  iren.  power  7  A. 
2N1033  get    nifril    power 
2N171S  sil.  pwr,.   10  Wf  60 


4 
3 


|1,08 

LOO 

I  in' 

j. no 

1.00 
L00 
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1. 00 
1.00 
LOO 
1  00 
.45 
.  .60 
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200 
300 
400 
500 


PRV 
PRV 
PRV 
PHV 


V  T0-5,  w/H.5*    . 
SILICON   CONTROLLED   RECTIFIERS 

.75  AMPS  7  AMPS 

$  .95  $1.00 

1.50  L55 

2.00  2.05 

2,70  2. 75 

200     PIV.     08c;     400     PIT,     .12c; 
nfcw,   27,  47  or  100  PF , 

order  $3.00,  plus  pontage,  CODs  25%.  On  a 
? 1 0,00  order  or  more,  pick  any  $1.00  Hem  free:  On  $25  or 
more  pick  an?  ;*  $oo  Lteuti  free, 

Suiog       ELECTRONIC  COMPONENTS 

P.O.    Box   2902E,    Baton    Rouge,    La,   70821 


Tophats, 
Tarlcape, 

Mini  ilium 


16  AMPS 

$1.85 

2.15 

2.fi5 
3,25 

■  ISc 
■  SL.2H 


€00, 


LARGEST  SELECTION  in   United  States 
AT    LOWEST    PRICES— 48    hr.    delivery 

Thousands  of  frequencies  in  itock. 
Types  Include  HCi/U,  HCfi/U, 
FT-241,   FT-243,   FT-f71t  etc. 

SEND   rOtf  for  catalog  with  oscillator 
circultt,   Refunded  on  first  order, 
2400B   Crystal   Dr.,  Ft.  Myers,  Fla,  83901 
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*  SALE  * 


MODEL  400  AND  501 


TV  CAMERAS 


From  $125.00 


Each  month  we  have  a  limited  quantity  of 
used  TV  cameras  which  we  mate  available 
to  hams  at  qreatly  reduced  prices.  Some  cam- 
eras were  used  as  demonstrators  by  our  sales- 
men; others  like  our  Model  400  were  traded 
in  for  our  501.  A  few  are  back  from  being 
rented  out  on  special  temporary  surveillance 
fobs.  Some  were  modified  slightly  to  fit  the 
particular  Job  and  may  have  extra  holes  or 
vary  slightly  In  appearance  from  the  photos. 
All  have  been  checked  out  and  are  guaranteed 
for  90  days.  Complete  with  vidicon  and  lens* 

Model  400  sale  price  $125.00  FOB  Hollis 
Model  501   sale  price  $160.00  FOB  Hollis 

These  used  cameras  are  for  sale  to  radio  ama- 
teurs only.  Include  call  letters  with  your  order. 

DON'T  DELAY.  ONLY  A  FEW  ARE  AVAIL- 
ABLE EACH  MONTH. 

For  specifications  on  the  501  see  our  other  ad 
elsewhere  in  this  issue*  For  specifications  on 
the  400  see    1965  issues  of  73. 


VANGUARD  LABS 

196-23  Jamaica  Ave* 
Hollis,  N.  Y.  11423 


the  DXCC  rules,  my  present  thinking  is  that 
all  of  us  should  do  as  little  as  we  can  to  en- 
courage them* 

Whoa,  don't  jump  to  any  conclusions.  Not 
one  of  you  reading  this  even  have  an  inkling 
of  what  I  am  about  to  say,  save  perhaps  the 
chosen  few  of  you  who  have  had  the  privi- 
lege of  visiting  some  of  the  rarer  countries 
and  are  familiar  with  their  political  prob- 
lems. 

Here  and  there  around  the  world  iVe 
visited  places  or  received  letters  from  spots 
where  a  DXpedition  has  left  some  ruffied 
feelings.  This  happens,  of  course,  but  it  is 
relatively  rare  and  seldom  does  this  result 
in  any  serious  repercussions  to  local  or  fol- 
lowing amateurs. 

The  real  problem  is  this:  in  several  coun- 
tries around  the  world  amateur  radio  is 
tacitly  permitted,  only  don't  ask  for  a  li- 
cense- A  visiting  amateur  goes  to  the  licens- 
ing authorities  and  is  given  a  shrug.  Go 
ahead  and  operate,  but  please  don't  ask  me  to 
sign  anything  because  if  there  is  any  trouble 
I  don*t  want  the  responsibility.  It's  like  our 
own  State  Department,  no  one  wants  to  be 
responsible. 

All  goes  well.  Our  visitor  goes  on  the  air, 
contacts  a  few  thousand  stations,  makes 
everyone  happy,  and  departs  for  greener 
pastures.  Then,  sometime  later,  comes  the 
bomb.  A  letter  comes  to  the  government 
from  the  ARRL  asking  if  the  amateur  had 
a  license.  The  letter  stirs  up  a  hornet's  nest 
and  the  Minister  of  Communications,  if  he 
doesn't  lose  his  job  or  even  his  head,  is  going 
to  be  mighty  careful  about  saying  yes  to  the 
next  ham  visitor. 

The  ARRL  has  decided,  for  some  reason, 
that  it  is  up  to  them  in  some  cases  to  deter- 
mine the  validity  of  a  DXpeditioners  license. 
This,  unfortunately,  can  cause  grave  inter- 
national complications.  And  we  certainly 
don't  need  any  such  problems  right  at  our 
present  time  in  history  where  we  are  waiting 
to  see  whether  the  countries  of  the  world 
are  going  to  get  together  and  take  our  bands 
away  from  us.  Right  now  we  should  be  doing 
everything  in  our  power  to  prove  the  value 
of  amateur  radio  to  the  small  countries  of 
the  world,  not  causing  serious  internal  po- 
litical complications  through  base  stupidity, 

Well,  at  any  rate,  since  there  is  little 
possibility  that  the  League  is  going  to  stop 
meddling  with  foreign  governments,  perhaps 
we  should  try  to  work  from  the  other  end 
of  the  street  and  do  what  we  can  to  dis- 


112 


73  MAGAZINE 


courage  DXpeditions  from  now  on.  This  is 
simple,  just  stop  sending  those  generous  do- 
nations which  are  supporting  the  DXpedi- 
tioners.  When  the  money  stops  the  DXpedi- 
tions will  stop-  This  is  lot  easier  to  stop  than 
the  ARRL  and  may  be  the  better  solution. 
The  next  time  you  reach  for  your  checkbook 
just  remenber  that  you  may  be  doing  a  lot 
more  harm  than  good  to  amateur  radio. 


Public  Relations 

The  number  of  licensed  amateurs  dropped 
by  about  5%  last  years  the  FCC  has  reported. 
Things  slowed  down  coincident  with  the 
ARRL  announcement  of  RM-499  and  Docket 
15928,  the  official  outcome  of  499,  is  coin- 
cident with  the  unparalleled  loss  of  interest 
in  our  hobby, 

What*s  done  is  done.  We  can  hope  that 
it  won't  happen  again,  The  board  of  the 
ARRL  moved  last  May  to  prevent  something 
like  this  from  surprising  us  by  requiring  that 
the  ARRL  executive  committee  check  with 
the  board  of  directors  in  the  future  before 
sending  any  further  earth  shaking  petitions 
to  the  FCC.  It's  too  bad  that  barn  door 
wasn't  closed  before  RM-499.  The  executive 
committee  cooked  up  499  and  sent  it  along 
in  without  consulting  the  members  or,  ap- 
parently, even  the  full  board  of  directors. 

So,  at  a  time  in  history  when  it  would  be 
most  prudent  for  us  to  be  fruitful  and  mul- 
tiply we  find  that  our  ranks  are  thinning.  We 
need  strength  today  to  hold  our  amateur 
bands.  This  means  that  continued  growth  is 
basic  to  our  survival  Unfortunately  there  is 
little  being  done  to  promote  our  growth.  Here 
we  are,  plunging  into  the  electronic  era?  and 
the  leading  scientific  hobby  is  withering  away 
faster  than  it  grew  a  few  years  ago.  With 
over  half  of  the  population  of  our  country 
under  21  we  should  be  experiencing  a  record 
growth,  with  radio  clubs  starting  in  high 
schools  all  over  the  country* 

What  is  the  problem?  You  know  as  well  as 
L  No  publicity.  Or  at  least  very  little  pub- 
licity and  no  organized  promotion  at  all. 
We  should  be  making  sure  that  the  young- 
sters are  made  well  aware  of  amateur  radio 
and  we  should  get  cracking  on  this  or  we  will 
he  in  deep  trouble. 

How  can  we  get  the  word  out?  Lordy,  we 
have  one  of  the  most  interesting  hobbies 
ever  invented  ,  .  ,  all  we  have  to  do  is  just 
tell  people  about  it.  Right  now  we're  not  do- 
ing this.  This  is  not  a  job  for  one  man  or 
even  one  radio  club,  it  is  the  job  of  a  large 
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For  the 
Ham  with  space 

problems. 


New  Design  Crank-Up  Tower 
Installs  Without  Guy  Wires ! 

Greater  strength  provided  by  new 
lacing  design  eliminates  need  for 
guy  wires  and  large  concrete  foot- 
ing when  tower  is  bracketed  to  your 
building.  A  new  slyle  geared  winch 
wifh  automatic  locking  disc  -  brake 
offers  positive  safety  and  control 
when  raising  or  lowering  the  tower. 
Tower  quickly  and  easily  lowers  \o 
safer  levels  for  high  wind  condi- 
tions. The  CZ  Series  Tower  features 
Tristao's  exclusive  *ladd-a-section* 
design.  Another  famous  Tristao  pre- 
mium quality  tower- 
Write  for  Free  catalog 
TODAY  or  see  your 
distributor, 

"Towers  above.  alV 

RISTAO  TOWER  CO. 

r .-.Tsrrs-n- -.?i**r*r"~  p,  0i  Box  115, 
Hanford,  California  93230 


INVERTERS 


REGULATED 


12vdc-115v   60  Hz   60  Watts 
32vdc-  11  5  v  60  Hz   200  Watts 
SPECIAL    UNITS    DESIGNED 


UNREGULATED 


DC  -  DC     6-12,12-12,    12-28 
DC  -AC     12-115    60  or  400    Hz 
SEND    FOR    CATALOG 


WHAT  CAN  WE  DO    FOR  YOU 

INVERTRONICS     PO  BOX  342 
PINE  BROOK  N.J.  07058 


LEARN    RADIO 


Album  contains  three  12" 
LP's   2Vt    nr,    Instruction 


THE  EASY  WAY! 

•  No  Books  To  Read 

•  Mo  Visual  Gimmicks 
To  Distract  You 

•  Just  Listen  And  Learn 

Based   on    modern   psychological 
techniques— This  course  will  take 
you  beyond   13  w.p.m.  In 
LESS   THAN    HALF  THE  TIMEI 

Also  available  on  magnetic  tape* 
See  your  dealer  nowl 


EpSHON  f%]  RECORDS 


20*  East  Front  Street,  Florence,  Colorado 
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COMPLETE  YOUR  GEAR 


TWENTY-I 
NEW 

AND 

MODERN 

AS  THE 

SATELLITE 


IN  ONE  • 


m 


.95 


• 


Model   D-300 


TIME     ANYWHERE  I 

4T  A   &LANCE!  I 

THROW  YOUR   CONVERSION   CHART   AWAY  • 

When    clock   is    accurately   set   in    any  « 

local  time  zone  the  correct  time  is  auto-  • 

matically  shown  in  each  of  the   other  # 

23  zones,  • 

Farmerie  World  Time-Zone  Clock  • 

CASE:  wall  or  desk  m 

22  g*.  st«*l  8M  *  B"  *  2%'"  m 

MOTOR:  G-E  IIO-voU,  60  eye!*  m 

Other  models   available  # 

THE  FARMERIE  CORPORATION  • 

■  Glenshaw,  Penna.   15116  m 


Box   36 
♦  •#• 


••••*••••••••••••• 


WE  PAY  CASH 
FOR  TUBES 


Lewispaul  Electronics,  Inc. 

303  West  Crescent  Avenue 

Allendale,  New  Jersey  07401 
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organization,  one  that  is  geared  to  handle 
something  of  this  size. 

The  ARRL  could,  if  it  wanted  to,  reverse 
the  tide.  And  it  could  do  it  this  year.  By  in- 
creasing the  membership  dues  by  50e  per 
year  or  by  increasing  their  advertising  rates 
in  Q ST  by  a  mere  10%  they  could  have  a 
whopping  fund  to  hire  a  good  public  rela- 
tions firm  which  would  make  sure  that  the 
entire  country  knew  about  amateur  radio 
is  short  order*  We  would  be  having  articles 
on  our  hobby  in  all  of  the  major  magazines 
regularly  ,  .  .  Look,  Life,  Post,  Boy's  Life, 
True,  Playboy  .  .  .  and  on  down  the  line.  A 
PR  firm  could  coordinate  the  writing  of  ar- 
ticles and  get  them  into  magazines,  newspa- 
pers  and   even   on  television* 

Perhaps  it  is  time  you  phoned  your  direc- 
tor and  bugged  him  to  get  this  going  and 
going  right  now.  We  can't  wait  until  1968, 
This  is  not  the  time  for  a  study  or  a  com- 
mittee, it  is  time  for  PR.  The  directors  meet 
only  once  a  year,  in  May,  this  month,  so 
if  they  don't  get  this  through  right  now  they 
won't  even  have  a  chance  until  a  year  from 
now  to  start  on  it. 

I  can't  go  into  all  of  the  details  here  with- 
out writing  a  large  book,  but  I  think  I  can 
give  a  good  answer  to  any  possible  argument 
that  can  be  brought  up  opposing  ham  PR. 
For  instance,  should  anyone  suggest  that 
the  raising  of  membership  dues  by  50c  will 
be  catastrophic  you  might  ask  them  if  they 
are  aware  of  the  dues  that  most  other  nation- 
al organizations  charge  club  members.  If  you 
belong  to  any  other  clubs  you  know  that  most 
of  them  are  $10  to  $15  or  so  a  year  and  this 
usually  includes  a  smaller  magazine  than 
QST.  And  QST's  advertising  rates  are  about 
one  third  to  one  fourth  those  of  any  other 
magazine  comparable  in  another  field,  so  they 

could  easilv  increase  these  rates  anvtime  thev 

- 

felt  any  need  for  extra  money. 

It  won't  hurt  a  bit  to  talk  up  the  PR  tlm 
On  the  air  and  get  as  many  fellows  as  possible 
to  call  their  director.  There  is  no  time  to 
lose,  Unfortunately  most  directors  are  "too 
busy"  to  get  on  the  air  so  you'll  have  to  use 
the  land  fine, 

In  addition  to  the  top  notch  writers  in  our 
ham  ranks  such  as  Jean  Shepherd  (K20RS), 
the  most  published  author  in  Playboy  and 
winner  for  two  years  running  of  their  cov- 
eted award  for  the  best  story  of  the  year, 
we  have  the  vitality  of  thousands  of  ham 
clubs.  If  the  League  were  interested  in  push- 
ing PR  they  would  encourage  clubs  to  pro- 


mote  ham  programs  on  broadcast  radio  and 
television  all  over  the  country  and  to  ac- 
quaint our  public  officials  with  our  hobby. 
There  is  a  tremendous  job  to  be  done. 

It  is  all  up  to  you.  I'll  be  watching  the 
fine  print  in  QST  for  this  year's  report  on  the 
board  of  directors  meeting  to  see  what  our 
future   looks  like* 

Irrelevant  Note 

One  of  the  nice  things  about  living  up 
here  in  the  backwoods  of  New  Hampshire 
is  that  you  can  go  to  a  country  auction  ev- 
ery Saturday  nig  lit.  The  darndest  things  turn 
up  there*  The  other  night  I  lucked  into  a 
bunch  of  those  old  wooden  jig  saw  puzzles, 
I  dig  those  the  most  and  snapped  them  for 
a  dollar.  Back  in  the  early  thirties  we  used 
to  rent  them  from  Womrath's  and  our  whole 
family  would  struggle  over  a  thousand  piecer 
on  holidays.  Then  came  those  confounded 
cardboard  puzzles,  stamped  out  instead  of 
hand  cut.  Ugh. 

Now  and  then  I  rent  a  puzzle  from  an 
outfit  in  New  York.  It's  nice  when  the  bends 
are  loaded  on  weekends.  Say,  if  any  of  you 
have  some  of  those  wooden  puzzles  you're 
thinking  of  throwing  out,  even  if  a  piece 
is  missing,  let  me  have  a  chance  at  it. 

I'm  also  keeping  a  weather  eye  peeled 
for  a  pottery  kiln,  in  case  anyone  around  the 
East  has  one  extra,  I  can  swap  a  complete 
press  for  making  QSL  cards  with  a  half  doz- 
en trays  of  type.  Or  what  do  you  want? 

And  we  re  looking  for  a  pet  type  Burmese 
kitten,   That's   about   all, 

•  •  •  Wayne 


Liberian   Field   Day 

If  you  need  Liberia  for  \VTW,  your  big 
opportunity  is  just  around  the  corner.  The 
Liberian  Radio  Amateur  Association  will 
hold  its  Third  Annual  Field  Day  Activities 
on  April  29  and  30.  The  club  station  EL2FD 
will  operate  SSB  on  14303  and  21303  kHz 
from  1400  to  0100  GMT  on  Saturday  and 
from  0900  to  0100  GMT  Sunday.  A  CW 
station  will  be  on  14103  kHz.  The  RTTY 
boys  will  have  a  chance  too—that  is  if  the 
teletype  equipment  at  EL2FD  will  work. 
Look  for  them  on  14090  kHz. 

The  purpose  of  this  annual  field  day  is 
to  demonstrate  amateur  radio  and  encour- 
age the  local  people  to  become  hams.  QSL 
cards  will  be  sent  to  every  station  con- 
tacted* The  QSL  cards  are  on  hand  and 
will  be  filled  out  on  the  day  of  contact. 


WANTED 

SALES  ENGINEERS 

EARN 


$20000 


per  year 


Based  on  commission  from 
sales  and  installation  of  just  3 
Vanguard  TV  cameras  per 

Full  or   Part  Time 

Closed  circuit  TV  is  recognized  as  a 
definite  necessity  for  many  businesses 
to  combat  rising  costs.  Thousands  of 
factories,  office  buildings,  banks  and 
schools  will  welcome  your  demonstra- 
tion. 

Using  our  list  of  applications  as  a  guide 
you  will  be  able  to  show  how  any  es- 
tablishment can  use  several  cameras 
and  how  each  one  can  save  thousands 
of  dollars  through  the  resulting  increase 
in  efficiency  and  security. 

If  you  are  over  21,  have  a  working 
knowledge  of  TV  and  are  financially 
responsible,  we  need  you  as  a  sales 
engineer  to  demonstrate  our  Model 
501  in  your  area.  To  receive  your  ap- 
plication and  additional  details,  send 
us  a  resume  of  yourself  and  include  a 
self-addressed,  stamped  envelope. 

VANGUARD  LABS 

196-23  Jamaica  Ave. 
Hollis,  N.  Y.  11423 
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NEW    PRODUCTS 


Knight-Kit  Solid-State  Regulated 
Low  Voltage  DC  Supply 


The  new  Knight-Kit  solid-state  power  sup- 
ply, with  continuously  variable  0-40  volts 
DC  and  0-1.5  amperes  output,  provides  an 
ideal  source  of  power  for  transistor  circuit 
development  in  the  shack.  This  power  sup- 
ply, the  model  KG-663,  is  regulated  for  both 
line  and  load  variations  and  features  vari- 
able current  limiting  which  automatically 
limits  short-circuit  current  to  a  safe  value. 
Two  meters  on  the  face  of  the  supply 
simultaneously  monitor  voltage  and  current. 
A  heavy-duty  operation/ standby  switch  al- 
lows presetting  of  output  voltage  with  the 
load  disconnected;  pilot  lights  indicate  stand- 
by and  operate  conditions.  This  supply  also 
has  fine  and  coarse  voltage  controls,  a  rear 
terminal  strip  for  remote  programming  and 
sensing  and  isolated  plus  and  minus  volt- 
age. These  units  are  designed  so  that  they 
may  be  stacked  for  series  /parallel  use. 

The  KG-663  supply  is  very  well  filtered 
and  regulated  for  low  ripple  output;  less 
than  0.6  millivolts  rms  at  full  load.  It  is 
available  in  kit  form  for  $99,95,  or  com- 
pletely factory  assembled  for  $149.00  from 
Allied  Radio  Corporation,  100  N.  Western 
Avenue,  Chicago,  Illinois  60680. 


Apollo  Tie  Clasps  and  Desk  Plaques 

Apollo  Engraving,  191  N.  Hickory  Street, 
North  Massapequa,  New  York  11758,  is  mar- 
keting a  new  line  of  tie  clasps  which  are 
very  neat  and  attractive  and  would  make 
nice  gifts  and  awards.  Selling,  delivered, 
for  only  $1,50,  the  background  is  black, 
call  letters  white,  and  there  is  a  commer- 
cial mike  attached  to  the  edge,  giving  it  a 
very  professional  appearance. 

Apollo  also  makes  call  letter  desk  plaques, 
on  laminated  plastic  board  2Ji  x  6  inches, 
in  black,  mahogany,  walnut  or  blond  oak, 
with  white  call  letters,  and  mounted  on  a 
clear  plastic  base  with  a  metal  edges,  looks 
great  on  the  operating  table.  This  sells  de- 
livered for  only  $2.50. 

Amperex  Printed  Circuit 
Assemblies  and     Kits 


Amperex  Electronic  Corporation  has  just 
announced  the  introduction  of  a  broad  line 
of  printed  circuit  assemblies  and  kits  for 
the  experimenter  and  hobbyist.  The  printed 
circuit  assemblies  are  available  for  immedi- 
ate distribution  and  the  kits  will  be  ready 
for  June  deliveries.  These  new  units  are 
designed  for  use  in  ham  gear,  home  enter- 
tainment equipment,  public  address  and  in- 
tercom systems*  Printed  circuit  assemblies 
presently  available  are  1  watt,  2  watt,  and 
%  watt  amplifiers  using  either  9  or  14  Vdc, 
several  models  of  stereo  amplifiers,  a  tape 
preamplifier  and  a  20  watt  monaural  ampli- 
fier* The  amplifiers  are  available  in  various 
configurations  that  include  tone  controls, 
balance  controls,  no  level  set  controls;  an 
arrangement  is  available  to  suit  nearly  any 
requirement.  For  further  information,  write 
to  Amperex  Electronic  Corporation,  Semi- 
conductor and  Receiving  Tube  Division,  Dis- 
tributor Sales  Department,  Hicksville,  Long 
Island,  New  York  11802. 
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Lafayette  Spring  Catalog 
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Layfayette  has  just  announced  its  new 
Spring  1967  catalog  with  the  latest  in  elec- 
tronics and  hi-fidelity.  All  of  Lafayette's 
own  top-rated  components  as  well  as  equip- 
ment from  many  of  the  top  manufacturers 
are  represented  plus  a  special  six  page 
clearance  section  with  a  host  of  values*  There 
is  a  complete  selection  of  ham  gear,  test 
equipment,  tools,  hi-fi  components  and  elec- 
tronics parts  included.  For  your  free  copy 
write  to  Lafayette  Radio  Electronics  Cor- 
poration, 111  Jericho  Turnpike,  Syosset, 
Long  Island,  New  York  11791  and  ask  for 
catalog   number   673. 

Eico  Professional  VTVM 


•. 


One  of  the  many  capabilities  of  the  New 
Eico  Model  235  Professional  VTVM  is  ac- 
curate measurement  down  to  0.01  volts.  This 
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MONEY    BACK    GUARANTEE 


1f\Ji    FOR   OUR    "SUMMER"    BARGAIN   CATALOG  ON:    mf\r 
U£    D    S#mic*nductare       □    Poly  Poks       Q    ****    ■  ** v 


POLY  PAKSdKffl 


SPRING   DEMO  SPECIAL 

SAVE  SAVE  SAVE 


Drako    TR4 
Drake    R4A 

********  JpOoU 

*    ■    r   ■  ■   \    *  fOOll 
»-■  ■  *  ■    *  *}  "•  ■  fv7  'J 

$340 

**,*****•  *%>\i*}\) 

Swan   250    ■ • .  ♦ « 

Ham/M    w/c    , . 

*  *  t  *  * $£0  J 

$  S5 

Drake    TX4 
Swan    350    . . 
Galaxy   MK2 
Galaxy  2000 

D104    Mike    , ., 
Height*  Towers 
40%    off   list 
Mo  a  ley    TA33     . 

,  .  .  .  .  tP    *1 

.... .$100 

Sea  Bifl   Ogg    WA9RM0   or   Dave  Clarke  WA9RFK 

EVANSViLLE  AMATEUR  RADIO  SUPPLY 

(300    E.     Di vision    St.,    (8 J 2)    422-455 1 
Evfuisville,    Indiana  47717 


RADIO  TELETYPE  EQUIPMENT 

TELETYPE  MODELS  28  ASK,  28  KSR,  28  LPR, 
28  LARP,  28  LXD,  28  LBXD1,  14,  15,  19,  Page 
printers,  Perforators,  Reperforators,  Transmit- 
ter-distributors, Polar  Relavs,  Collins  Receivers 
51J-3,  R-388,  51J-4,  R-390A.  Hammarlund  SP- 
600JX.  Frequency  Shift  Converters. 

'  ALLTROmCS-HOWARD  CO* 
Box  19,  Boston,  Mass  02101  Tel:  617.742-0048 


HERE'S  A  PERFECT  MATCH 

Now  you  can  get  a  perfect  match  for  Hy  Gain  two- 
mater  models  23,  28  and  2)5.  This  Is  an  L- match  ar- 
rangement that  gives  1.05  to  1.00  SWR  at  the  antenna. 
Only  $2,50   ppd.   Send   for   the   L-Match  to; 

Sound  and  TV  Systems 

314  Martemont  Drive,    Lexington,   Ky.    40505 


PLATE  TRANSFORMERS— $39.95 

3600-0-3600  VAC  @  1000  Ma.,  CCS,  with  120/240  VAC  60 
cps  primary.  Commercial  quality  unit*  manufactured 
by  Wagner  Electric  Co.  measure  13"  high,  12"  wide, 
and  9"  deep.  Net  weight  Is  B5#.  Price  $3955  F.O.B. 
Minneapolis.  One  year  unconditional  money  back  guar* 
antes.  Terms:  Check  or  M*0.  with  order.  Immediate 
delivery.  Write  or   phone: 

PETER  W.   DAHL  CO. 

3314  Diamond  Drive  Ei  Paso,  Texas 


MILITARY    TEST    EQUIPMENT    DATA    HANDBOOKS 

Published  1DC1  by  Frederick  Research  Corp,  Vol,  1.  Volt/ 
Current  Meas,  Equip.  Vol.  '2.  Wren.  Meaa.  Equip*  Vol.  3, 
Waveform  (Oscilloscope)  Equip.  Vol.  4.  Signal  Gen.  Equip- 
ment. Ftiur  Bound  Books  (10  pounds)  NEW,  15,50  poitpild, 
payment  w/ order.  We  Also  buy  for  Cash.  Surplus  Testseti, 
Transmitters,     Receivers.     Etc.     Especially     Alrborn     Col  Jim. 

RITCO  Electronics,  Box  156,  Annandale,  Va.  22003,  Phona 
(703)   560-5480. 


A.R.C.  Sales 

Oak  Variable  Capacitor.  30-1700  mmf,  Four  sec* 
tion.  7.5-425  mmf.  per  section.  Z1,^  w  x  1%* 
h  x  6ft"  long  plus  ft"  for  ft"  shaft,  Excellent 
for  tuning  the  output  of  a  pi  network  in  a 

11 11  \^d_L  f.         VV  l».        O        lUf        ., ±, .mi***,,*-,*.****:**, ,,*****  ,,*•, .......  r .... . .  iy4jr^?Jj 

Card  well  Variable  Capacitor.  25-500  mmf.  4  ft" 
w  x  2V2"  h  x  7"  long  plus  1"  for  ft"  shaft, 
Wt.  3  lb $3.75 

Hammarlund  Variable  Capacitor.  20-450  mmf. 
per  section.  4ft"  w  x  2ft"  h  x  11"  long  plus 
1"  for  ft"  shaft.  Wt*  3  lb .$4.50 

Filament  &  Bias  Transformer.  115v.  60  eye.  prL 
Sec,  1— 12.6v  C.T.  @  7.5  A. 
Sec.  2—185  V.  @  50  ma,  Wt  7  lb.  .„*..♦.. $4.50 

Plate  Transformer.  690 v  @  450  ma.  No  C.T.  Will 

double  to  1700  volts,  Wt  19  lb $335 

All    items    are    new    and    F.O.B,    Worthing  tan,    Ohi* 

A+R+C+  Sales 
P.O.  Box  12,  Worthirtgton,  Ohio  43085 


type  of  measurement  is  particularly  useful 
when   working   with   transistor   circuits, 

Operation  of  the  instrument  is  made  easier 
and  more  efficient  by  using  a  unique  two- 
color  system  of  coding  and  coordination  on 
the  range  and  function  switches  and  meter 
face*  The  dual  purpose  AC /DC  Eico  Uni- 
Probe  also  simplifies  matters  when  making 
many  measurements.  Its  11  megohm  input 
impedance  makes  for  negligible  loading  in 
precision  DC  measurements  from  0,01  volts 
to  1.5  kV  in  eight  overlapping  ranges.  Both 
peak  to  peak  and  rms  voltage  are  read  on 
separate  scales  in  seven  overlapping  ranges 
up  to  1500  volts  rms  (4200  volts  p-p).  The 
basic  frequency  response  of  this  instrument 
is  30  Hz  to  3  MHz,  but  it  may  be  ex- 
tended to  250  MHz  with  an  optional  high 
frequency  probe. 

For  further  information  on  this  versatile 
new  VTVM5  write  to  Eieo  Instrument  Com- 
pany, 131-01  39th  Avenue,  Flushing,  New 
York  11352, 

Tymeter  Numeral  Clock 


If  you  don*t  have  a  numeral  clock  in 
your  shack,  the  new  Tymeter  Colorama  Tele- 
Vision  Lamp  Clock  may  be  just  what  you're 
looking  for.  This  clock  has  a  good  looking 
face  and  is  available  in  several  color  com- 
binations that  will  fit  any  decor;  persim- 
mon/white case,  walnut  case,  or  white  case, 
priced  respectively  at  $14.95,  $13.95  and 
$13.95.  These  clocks  have  a  built-in  light 
and  come  with  a  one  year  guarantee. 

While  time  has  been  measured  by  me- 
chanical clocks  since  1363  when  Henry  De- 
Vick  invented  the  earliest  self-contained 
counterpart  of  the  modern  clock,  reading 
dial  faces  results  in  loose  time-telling.  For 
amateur  radio  work,  accurate  time  is  a  must, 
and  with  the  numerical  clock  it's  a  snap. 
Write  to  Pennwood  Numechron  Company, 
Tymeter  Electronics,  7249  Frankstown  Ave- 
nue, Pittsburgh,  Pennsylvania  15208  for 
more  information, 
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Amperex  Power  Tetrodes 

Do  you  want  a  single  sideband  linear 
that  will  really  loaf  along  at  the  legal  limit? 
The  new  Amperex  8679  and  8744  should 
fill  the  bill  Both  of  these  tetrode  power 
tubes  were  designed  for  use  as  low  distor- 
tion linear  amplifiers  in  class  AB  single 
sideband  service  and  are  rated  at  4  kW 
and  10  kW  respectively. 

Under  class  AB  conditions  the  8679  will 
produce  5  kW  PEP  output  with  odd  order 
distortion  products  down  at  least  35  dB.  The 
8744  will  produce  10  kW  PEP  output  with 
the  same  order  distortion  products  in  single 
sideband  linear  service*  If  you  want  the 
coolest  linear  in  town,  write  to  Amperex 
Electronic  Corporation,  Tube  Division,  Hicks- 
ville,  Long  Island,  New  York  11802  for  full 
specifications  and  prices* 

ATV  Research  Television   Catalog 

The  new  ATV  Research  Television  Cata- 
log is  just  chock  full  of  goodies  for  the 
amateur  television  enthusiast.  This  catalog 
features  a  brand  new  transistor  television 
kit,  transistor  camera  parts  for  "do-it-year- 
self*  experimenters  including  focus-deflec- 
tion coil  kits,  tripods,  lenses  and  all  types 
of  vidicon  camera  components.  If  you  want 
to  get  on  the  ATV  bandwagon,  this  catalog 
lists  everything  you  need  to  get  your  station 
going.  For  a  free  copy,  write  to  ATV  Re- 
search, Post  Office  Box  396,  South  Sioux 
City,  Nebraska  68776. 

Silicon  Controlled   Rectifiers 

Allan  Intel's  new  book  on  SCR's  gives  a 
complete  explanation  of  these  important 
new  semiconductors.  They  are  being  used 
in  new  applications  everyday  because  of 
their  small  size,  versatility  and  reliability. 
Tins  book  thoroughly  explains  their  prin- 
ciples of  operation  and  i  I  Instigates  how  they 
may  be  used  in  numerous  practical  control 
circuits. 

Phase-shift  control  of  ac  and  dc  power 
is  clearly  explained  and  examples  of  these 
circuits  given.  This  book  also  discusses  SCR 
ring  counters,  temperature  controls,  and 
voltage  regulators.  The  chapter  on  SCR 
testing  will  be  particularly  useful  to  anyone 
working  with  SCR's.  $2.75  at  your  dealer 
or  write  to  Howard  W.  Sams  &  Company, 
Inc.,  4300  West  62nd  Street,  Indianapolis, 
Indiana  46206. 
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BC-603  RECEIVER 


F  A!,  20 — 27,9  MC  Continuous  tuning  and  10  preset  push 
button  channel  selector.  With  sensitivity  SQuelch  &  volume 
controls,  2  watt  output  to  self  contained  speaker,  one  micro* 
volt  sensitivity,  2.G5  KC  LP.  Ten  Tubes:  3/6AC7,  1/8J5, 
2/T2SG7,  2/6SL7,  1/GH6,  &  1/6V6GT,  Voltaate  required 
12/24  volts  for  filaments  220  VDC  @  80  MA  for  high  volt. 
Size:  11%  x  G%  x  12%'.  *„  oe 

Wt:   35  lbs Uied:    53Z.T3 

BC-603  REC.  CONVERTED 

To  3a  to  45  NIC.  Used:    .  .  .  $44,95 

AC  FOWEB  SUPPLY  f/BC-803:  Wired  $14.65.  Kit  $10.00 
DM-34  Dynamotor  for  12  Volt  DC  operation  ,  ...New:  $105 
DM-36  Dynamotor  Tor  24  Volt  DC  operation  ....New:  4,95 
Prices  P.O.B.  Lima,  O. — 25%  Deposit  on  COD'a — Minimum 
Order  $5. GO — CATALOG;  Bend  25c,  Receive  50c  credit  on 
your  order. 
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FAIR  RADIO  SALES 

P.O,  Box  1105      LIMA,  OHIO  45802 


Cp  de  W2KUW 

5%   BONUS!! 

Paid  over  any  top  offer  for  any  piece  of  aircraft  or 
ground  radio  units,  also  test  equipment.  All  types  of 
tubes.  Particularly  rooking  for  4-250  *  4-400  •  033 A 

•  304TL   •    4-1 000 A    ■    4CX5000A   et   al.    17L   •    SIX 

•  390A  •  ARM  •  GUM  *  GRC  •  UPM  •  URM  *  USM 
units. 

TED  DAMES  CO,  •   310  Hickory  St.,  Arlington,  N.J. 


WE  WANT  TO  BUY 

Surplus  Aircraft  Radio  ft  Test  Equipment 

We    wtll    pay    cash    or    trade    you    (whatever    you    need) 

for    the    following     items: 

Test  Equipt,   Signal   Generators. 

Measurements  Corp.  Models  65-B 

Boonton   Radio  Co.  Models  232A.235A* 

Hewlett-Packard  Co.  Models  608  D,  6J2A,   624C, 

Military  Models.  SG-IA,  SG-2,  SG-13,  SG-66A,  MD-83A, 

TS-5I0A, 
Aircraft    Navigation   &   Communication    Equipt. 
ARC-34,    ARC-38,    ARC52,    ARC-73,    ARN-M,    ARN-B9, 

ARN-73. 
Aircraft   Instruments. 

ID-249A,    1D-250A,    ID-251A,    1 0^351  A,   ID-387. 
We  also  want  late  type  Aircraft  Radio  and  Radar  equip- 
ment manufactured   by  Collins   Radio   Bendix   Radio  and 
Aircraft  Radio  Corp. 

Write,   Wire  or  fhone   ff  you   can   supply  any  of  these. 
A$k   for    Norm    Efchner. 

Norman   Electronic  Sales 

1413  Howard  St.  Chicago,   III.  A0626 


MACO  QUAD  —  FOR   10-15-20 

Use*  SHAKESPEARE  FIBERGLAS  WONDER- 
SHAFT®  Optimum  spacing — .15  on  all  bands — - 
(I)  RG^8/U  quad  complete — $99.°5  — WRITE 
FOR    FREE    BROCHURE 

Ma co  Products 

915  E.  Cornell  Ay*.,  Springfield,  IHinati 

Wijc    our    i>ri!vioii!i    wl*    In    April,     May    and    June    Ittflft    7T*^ 


WE  BUY 


TUBES 


FOR  CASH 

UNITY  ELECTRONICS 

107  Trumbull  St.,  ELIZABETH,  N.J.  201  -  FL  1-4200 


MAY   1967 
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FREE 


Get  our  super-high  dollar  offer  for  any  of  the  equipment  listed  below. 
Our  bid  will  be  higher  than  any  you've  ever  gotten  before  and  higher 
than  any  other  you  can  get  from  anyone  else,  Then  you  just  say  that  it's 
a  deal  and  you  will  win  a  free  $25  ILS,  Savings  Bond  as  an  extra  payment. 
And,  unlike  some  of  our  competitors,  we  will  pay  you  within  8  hours  of 
the  receipt  of  the  equipment.  x  11  al^o  pay  for  the  cost  of  packing  the 
gear.  We  also  pay  for  the  cost  of  sending  the  stuff  to  us  .  ,  .  plus  the  in* 
surance.  If  you  want,  we'll  trade  for  new  or  used  equipment.  Call  us 
collect  if  you  want  to  ask  questions  or  get  a  quote.  BUT  CALL  NOW! 
T,E,D,  Transmitters,  A.R.C.  73,  618T,  618S,  17L4,  17L-7,  5X-X2  SG  1A, 
SG  2A,  SG  12,  SG  137  SG  66,  URM48  ARM25,  SH  24,  (TS  510A),  TS 
683,  UPM  32,  MD  S3A,  etc. 

MILITARY  ELECTRONICS  CORP. 

(Space  Electronics  Division) 

4178   Park  Ave.,   Bronx,   New  York,    10457 

(212)   299-0300 
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I0-IS-2OM     QUADS 


♦  Pre-Cut        *  Pre-Tuned      #Triband 
2,    3    &    4    ELEMENT    QUADS 
FIBERGLASS    OR    BAMBOO 

from  i59.« 


ELIMINATE  IGNITION  NOISE 

ELECTRO  -  SHIELD  • 

YOUR  ENGINE 


FROM   $44-95 


ESTES  ENGINEERING  CO. 

1639  W.  135th  St.  Gardens,  Calif,  90249 


MEW 

6  METER  QUADS 
to  6  ELEMENTS 

acdcf 


FEATURES 

\LL  QUADS  SINGLE  FEED  LINE 

VERY  LO         HI 

FIBERGLASS  OR  HEAVY   BAMBOO 

VERY  LOW  WIND  RESISTANCE 

EXCELLENT  GAIN  FIGURE 

HIGH  F/B  RATIO 

LOW  VERT.  RADIATION  ANGLE 


Write  for  Brochure 


£kiftahe 


PRODUCTS 


4Q&  Bon  Air  Dr. 
Timpk  T*rr<fc*p  Flarida 


OUR      TRANSISTORS      A.      RECTIFIERS 
ARE      GUARANTEED      TO      WORK.     All 

transistors  are  checked  for  minimum  volt- 
age &.  gain  to  assure  our  customers  a 
good  transistor  within  the  rmegary  we 
advertise.  All  rectifiers  cos  tins  over  $.10 
are  checked  for  forward  roitnfie  and  leak- 
age as  well  as  FRY.  The  gates  on  our 
SCR's  are  also  checked.  AH  non-operahla 
units  will  bo  refunded  or  exchanged  im- 
mediately. Users  of  the  above  mentioned 
items  in  iarife  quantities  send  us  your 
specification-  We  feel  we  can  meet  them 
at   m.  competitive    price. 


□  S!M  to  2NJ640  (PHP)  Bi-directional 
transistors.  A  i  O-d  silicon  unit  in 
which  collector  ecJ  emitter  are  inter- 
changeable.   Each    , $.75 


INTEGRATED   CIRCUITS 


n 

BE 

□ 


GLASS    DIODES  color  coded: 
Silicon 20/$  1. 00 


SR    crocked    Flip    Flops 
SRT     Flip     Flops     .*.. 
Expandable   OR   Gates 

JK     Flip    Flops    

Dual    Nand    Nor   Gates 


*     4      *      .      I      »     f 


•     ■      ■      ■      I 


1*4** 


4    4***4 


■      ■       .      T      •      ■      *      1 


$1.15 

.$1.00 

Si  +  i5 

.$1.00 


SIM     TO    2N72a,    A    high    frequency 


KPN    TO- 18    unit    extending    to    the 
I  11F    ranee    , 3/SI.OO 


Silicon 

Power    1 

Rectifiers 

PRV 

3A 

20A 

[     40A 

2 -10  A 

100 

.'.'< 

.40 

LOO 

5,00 

li'ifl 

.20 

.60 

1.50 

400 

Jl 

,30 

2.00 

la.  00 

600 

.35 

i„m 

so,  oo 

800 

.48 

J. 50 

3LQ0 

1000 

.05 

4.011 

35,00 

SIM     to     2NSW5      (PNP).     Silicon      In 
TO- IS   cane.    50"    MW   powor,    to    180 
MHz    frequency    **i4.. *,,3/$L00 

□   SIM    to   2NI648    (NPN),    1-Iljrh   voltage 
80    watt    Silicon    unit,    used    in    power 
jul put    stages     Ai    power    transistor    drives 

$.75 


10   WATT   ZENFRS. 
Stale    ties  i  red     voltage. 


i'--\  . 


2-1S0  V 

. ,  ..$.75 


□  SILICON    BILATERAL    SWITCH, 
flei  i  laces     two     SCR's     by     fifing     In 
either  direction  when  breakdown  voltage   is 
ceeded.     Used     in     light    dimmers,     etc. 

■    •'•**    *     4      .      .      .      .      ...      ..+*■««     **....     .      ■      *     »  9  »   *      V 


ipCC 


GaAs     VARACTORS,    aim    to    AP-1,, 

AP-»".    etc.   70  GHz  at  150   MW   with 
sheet.    Each    ,.* .,.,.,,.. .$4.00 


□   ■'N1*     CHANNEL     FET's,    similar    to 
2N3088.   Used   as   amp.,   switch,   chop* 
per — very   high    input  Z.    Ea,     ..,..,.$1.50 


Silicon    Control    Rectifiers 


□ 
□ 


SIW     to    2N2875     (PNP>.    Silicon     - 
uritt    with    "i0    Mils    cutoff.     ....,,$.75 

NPN    daul   transistors.  A   TO  5  pacb- 

gf«     (2N20<50)     containing    two     high 

100     MM/     NPN       :luvui     transis- 

4, $1,50 


TO -fit* 

Stud 

PRV 

3A 

7A               20A 

50 

.35 

*50 

.NO 

100 

,50 

,70 

L3S 

200 

n 

1.05 

1 

300 

1.2', 

1.60 

in. 

1  A  f\ 
'villi 

L6Q 

2.10 

'J.  85 

1 

1.75 

2.80 

To 

3    Hat    &    Epoxy  750 

mA 

PRV 

PRV 

l<i0 

.07 

1000 

.50 

200 

.00 

1200 

.65 

100 

.1 'J 

1400 

M 

800 

.20 

IflOO 

1.00 

8011 

.25 

1 800 

l.an 

□    High     Voltage     NPN     150V.     VBCTK) 
iiL     2.5A.     iili:h      nrr:     in     TO-Ufi 

fJrtt'K       .  .  .  . •  ......*  +  i<-  ■■  •■■■  ■  .  .J.'j 


□   High     voltage     assemblies.     5000  V     at 
ISO     MA       These     silicon     assemblies 
may    he    put     in     scries     to    achieve    hi 
roll  age       . .  * . ,,.,..... ......  S  t  -.50 


□ 


Dual    20    MF   at   350    V 
Electrolytic*      


Si.  00 


□  28-101    P  Ceramic 
trimmers  6/SI.Q0 

Terms:  FOB  Cambridge,  Mass.  Send; 
check  or  money  order*  Include  postape, 
Fivcrngn  Wt.  per  package  '/a  lb.  Allow  for 
COD    Minimum   isrrter   S3. 00, 


POST  OFFICE   BOX  74C 
SOMERVILLE.   MASS.  02143 

SEND  FOR  LATEST  CATALOG 


Name 


Address 
City 


State 


MASTER  ORDER  BLANK 


Name 


Ca 


Add 


ress 


City 


State  .- , .„ Zip  or  Country 


Subscription  to  73:      □    I   year  $5     □  2  years  $9     □  3  yean  $12     □  Lit©  $50 

New     □  Renewal      Q  Extension     □ 


n  VHF  Antenna  Handbook  $2 
G  Parametric  Amplifiers  52 

□  ATV  Anthology  S3 
3  CW  50* 

Q  Care  and  Feeding  of  Ham  Clubs  SI 

□  Ham  RTTY  $2 

□  Receiver*  $2 

□  Surplus  TV  Schematics  $1 


3  Revised  Index  to  Surpfut  SI. 50 

1  Simplified  Math  SO* 

3  Test  Equipment  50* 

3  Binders  $3  per  year:  M41,  62;  43,  44.  41,  44 

~3  1943  Bound  Volumes  $15 

1  Beck  Issues:  Ot  N,  D   I960  are  $1 

F  1961  through  present  are  50* 


Frequency    Measuring,    Coifs   and   Ham   TV   are   out   of   print. 
Subscriptions   take  its   to   eight  weeks  to  process. 
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ir  Price — $2  per  25  words  for  non-commercial  ads;  $5 
per  25  words  for  business  ventures*  No  display  ads 
or  agency  discount.    Include   your   check   with   order. 

*  Type  copy*  Phrase  and  punctuate  exactly  as  you  wish 
it  to  appear*    No  all-capital   ads* 

#  We  will  be  the  judge  of  suitability  of  ads*  Our  re- 
sponsibility for  errors  extends  only  to  printing  a  cor- 
rect ad   in   a   later   issue. 

it  For  $1   extra  we  can  maintain  a   reply   box  for  you. 

if  We  cannot  check  into  each  advertiser,  so  Caveat 
Emptor  .  .  „ 


DUMMY  LOAD  50  ohms,  flat  80  thru  2  meters, 
coax  connector,  power  to  1  kW.  Kit  $7.95,  wired 
$11,95.  pp  HAM  KITS,  Box  175,  Cranford,  N.J, 

28  CIRCUITS  BUILD:  liquid  level  control,  burglar 
alarm,  weather  detector,  trick  circuits,  fire  alarm, 
etc.  Booklet  and  special  relay  $3,95  prepaid,  Alco, 
Dept,  E,  Lawrence,  Mass. 

TOROIDS  — DIODES  — COAX— CONNECTORS,     88 

mH  toroids^-45tf  each,  5/$2.00.  1000  PIV  1  Amp 
Top-Hat  Diodes — 55tf  ea,  2/$1.00.  Connectors,  PL259, 
SO-239,  M359— 45tf  ea,  10/$4.O0.  Button  feedthroughs 
(while  they  last)  500  pF  @  500  V.  20/$1.00.  Add 
sufficient  postage.  K  &  R  ELECTRONICS,  1953  S. 
Yellowspring  Street,  Springfield,  Ohio. 

VARIACS — General  Radio  and  Ohmite.  60  cycles, 
Input  120V— output  0-280  V-  1  amp  or  input  240  V 
—output  0-280  V.  2  amp.  PULLOUTS  IN  GUAR- 
ANTEED EXCELLENT  CONDITION  $6.95  plus 
postage.  Shipping  weight  10  lb,  R  &  R  ELEC- 
TRONICS, 1953  S.  Yellowspring  Street,  Spring- 
field, Ohio. 

CHRISTIAN    HAM    FELLOWSHIP    is    now    being 

organized.  For  free  details  write  Christian  Ham 
Fellowship,  Box  218,  Holland,  Michigan.  (Christian 
Ham  Callbook  ?1). 

WANTED — Teletype  28s,  parts,  what  have  you. 
SELL — machines,  parts.  Fred  Schmidt,  W4NYF, 
405  NW  30th  Ter.,  Ft,  Lauderdale,  Fla,  3331 1.  305- 
583-1340   (9  FJVL  EST.) 

TOOOOBES:  SUA— $4,25;  7094— $26.90;  6146 A— $2.25; 

6CW4^-?1.40;  5894— $15.50;  Extra  power  6146B— 
$4.00;  6360— $3,45;  8236— $9.50,  All  new,  boxed,  guar- 
anteed, FREE  catalog.  VANBAR  Distributors,  Box 

444Y,  Stirling,  N.J.  07980. 


VALIANT  I  transmitter,  75A3  receiver;  both  $375. 
Consider  separate  sale,  K3BEM,  2514  Kittery  Lane, 
Bowie,  Maryland  20715. 

TEN  METER  SIGNAL  GENERATORS,  $5.95  each 
Postpaid,  Crystal  controlled  tone  modulated.  On 
I*C  board.  2x5  inches.  Like  new.  Tested,  Your 
choice  in  10  kHz  steps,  28-615  to  28,905  MHz.  Less 
battery  and  switch.  Specify  frequency.  Sorry,  no 
COD,  Wayne  Lafayette,  5429  North  Detroit  St., 
Toledo,  Ohio  43612. 


25  WORDS  FOR  $2.  Sell  or  buy  through  these 
want  ads,  a  terrific  bargain.  Caveat  Emptor,  73 
Magazine,  Peterborough,  N,H,  03458, 

^ — ^ — 

NOVICE     AND     TECHNICIAN      HANDBOOK     by 

W6SAI  and  W6TNS.  Limited  quantity  for  only 
$2,50  each,  73  Magazine,  Peterborough,  N.H.  03458. 

RTTY  GEAR  FOR  SALE.  List  issued  monthly,  88 

or  44mH  toroids  five  for  $1,75  postpaid,  Elliot 
Buchanan,  W6VPC,  1067  Mandana  Blvd.,  Oakland, 

California  94610. 

ESTATE  SALE  and  bargain  list.  Send  for  it  and 

include  SASE,  Write  Paradd  Sales  and  Engineer- 
ing Service,  280  Route  10,  Dover.  N.J.  07801. 

ROCHESTER.  N.  Y-  is  headquarters  for  Western 
New  York  Hamfest  and  East  Coast  Spring  VHF 
Conference,  Saturday,  May  13.  Top  programming 
plus  huge  "flea"  market.  For  more  information, 
write:  Rochester  Amateur  Radio  Assn.,  P.O,  Box 
1388,  Rochester,  N,Y,  14603, 


COMPLETE  CONVERSION  instructions  for  the 
AN/VRC-2,  just  $1  while  the  supply  lasts,  73 
Magazine ,  Peterborough,  N.H,  03453. 

PLASTIC  HOLDERS— each  display  20  QSL.  cards. 
3  for  $1.00  or  10  for  $3,00  prepaid  and  guaranteed. 
Free  brochure  of  other  ham  goodies  included. 
Tepabco,  Box  198N,  Gallatin,  Tennessee  37066, 


525  LINE  CCTV  COMPLETE,  with  diagrams.  Vidi- 
con  and  three  tubes  in  camera,  12"  monitor  with 
picture  and  7  tubes,  synch  chain  unit  with  ten 
tubes,  synch  mixer  and  video  amplifier  unit  with 
13  tubes,  power  supplies  electronic  with  8  tubes 
and  4  selenium  rectifiers.  All  you  need  is  a  modu- 
lator to  go  on  the  air,  I  need  75'  to  100'  tower 
(rotatable),  75A4,  391  or  similar  receiver  and  other 
offers.  Cash  price  $1800.  Will  also  consider  4-5 
element  mo  no  band  beam  for  10,  15  and  20  meters. 
H,  K,  Schwill  DL6CL/W2,  723  Plainneld  Ave., 
Berkeley  Heights,  N.J.  07922, 


ETCHED  CIRCUIT  PROJECTS  from  73!  Send  your 
name,  address  and  a  4$  stamp  for  a  catalog  of 
etched  circuit  boards  from  the  Harris  Company, 
56  E.  Main  Street,  Torrington,  Conn. 

HAMMARLUND  HQ-129X  and  Heath  speaker. 
Central  Electronics  20 A  with  model  458  VFO  and 
Heath  Q  multiplier.  Best  offer  for  the  lot.  Dick 
Acker  W9TOK,  5434  S.  Kostner,  Chicago,  111. 

GONSET  903A  two  meter  500  watt  linear  ampliaer. 
Like  new*   Will  deliver  within  reason.   $200.   Dick 

Hart    K0MQS,    Box    667,    Cedar    Falls,    Iowa.    319- 

266-6126. 

COLLINS  32S1  and  75S1,  good  solid  state  power 
supply,  for  sale.  Ken  K6MVN,  3595  Hampton  Road, 
Sierra  Madre,  Calif.  MU  1-5915. 

SB34,  new  Sideband  Engineers  (Raytheon)  trans- 
ceiver, 80-40-20-15  crystals,  coils,  antenna,  com- 
plete. Won  prize*  not  needed.  30%  discount,  or 
will  trade  for  recording  equipment  or  marine 
transceiver.  Carl  Wilson  W6GV\  4150  Santa 
Monica,  Los  Angeles,  Calif.   90029. 

TRADE  HP130B  scope,  Hickok  288X  AM-PM  sig- 
nal generator,  HP  200B  audio  generator  and 
HQ-110C  for  388-51J3  receiver.  John  Chaplin,  703 
S.  Dixon  Rd.,  Kokomo,  Ind.  46901. 

UNIQUE  relay  to  build  variety  of  remote  controls, 
model  railroads,  liquid  level  control,  weather  de- 
tector, burglar  alarm,  games,  trick  circuits.  20 
design  ideas  included  free.  3.95  prepaid.  Dept,  E,r 
Aleo,  Lawrence,  Mass. 
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WANTED:  Teletype  model  28,  in  first  class  condi- 
tion. Prefer  with  keyboard  and  geared  for  €5 
and   100  wpm.   N.   Oland,   Box   134,   Blue  Bell,   Pa, 

19422. 

DRAKE  2-Bt  2-AC,  and  2-BQ.  §189  00.  Eico  720 
transmitter  and  722  VFO,  565.  With  manuals. 
WA6STA.  George  l^oetz,  1441  Kerrick.  Lancaster, 
Calif.  93534.  Telephone  805-942-9434. 

QSL  CARDS????  "America's  finest"  samples  25#, 
deluxe   35*.    Sakkers    Printery,    W8DED,    Holland, 

Michigan. 

COLLINS  75A-1  receiver.  270-G  speaker,  excellent 
$150.  6  meter  HE45-B,  Turner  P-T  mike,  HE-61 
VFO*  6  meter  squalo.  all  for  $75,  Heathkit  sweep 
generator  §15,  RCA  VTVM  S15.  Heathkit  VF-1  $10. 
Want  to  buy  Drake  2B,  2BQ,  2AC.  A3/C  Brian 
Kassel,  3410  Sq=  CMR  #5,  Box  26334,  Keesler  AFBT 
Mississippi  39534, 


TRANSISTOR    CLEARANCE    all    types    including 

VHF-UHF  and  audio.  2N522,  2N406-8  @  5/S1, 
2N388,  2N321-3,  2N1370-4  @  4/$l.  Assortment,  25/?l. 

WA5FYF,  4336  Livingston,  Dallas,  Texas  75205. 

TDQ  2  meter  transmitter  I65W  §80*  Also  NC300 
receiver,  good,  all  bands  §100.  Call  or  write 
Gregory  Grossman,  1320  Odell  St.,  Bronx.  NY. 

PAINSTAKINGLY  assembled  Heathkit  SB-400. 
First  check  for  $240  gets  it.  Ship  prepaid  USA. 
Casmaer,  7527  Astoria  Place,  Goleta,  Calif.  93017. 

SOUTH  TEXAS  Emergency  Net  annual  conven- 
tion on  June  16-18  at  Kerrville,  Texas.  Contact 
W5LVC,  638  Colli ngs wood,   Corpus  Christi,  Texas. 

COLLINS  32-V2  excellent,  spare  4D-32,  other  ex- 
tras. Hammarlund  HQ-170A  with  24  hour  clockT 
new  condition.  Certified  check  $400,  R.  Schwendt 
W2ZEW,  5  Brook  Lane,  Bordentown  N.J.  08505. 
609-298-1493. 

HW  32  with  Dynalab  tri  band  conversion,  needs 
alignment,  $125.  WB2IDQ,  RR  #2,  Cuba,  N.Y,  14727. 

THE  OX  ARE  COMING— Spring  is  antenna  time. 
Every  balanced  array  that  is  fed  with  coax  needs 
a  balun.  The  Ami-Tron  Kilowatt  Toroid  Balun 
Kit  can  be  wired  for  1:1  or  4:1  and  comes  com- 
plete with  Illustrated  Encouragement  for  only 
$5.00 — Get  one  today  at  your  local  radio  store  or 
order  factory  direct.  Please  allow  35*/  for  Packing 
and  Postage.  Our  baluns  are  guaranteed  to  do 
what  we  say  they  will  do  or  your  money  back. 
Ami-Tron  Associates,  12033  Otsego  Street,  North 
Hollywood,  Calif.  91607. 

SCARC  Hamfest  June  18th  0900-1800  near  Mountain 
Playhouse,  Route  219.  Mile  north  Jennerstown. 
Entertainment.  Restaurant,  Displays,  Prizes, 
Further  information  K3PQK,   Box  17.  Ursina,  Pa. 


EICO  753  TRI-BAND  TRANSCEIVER  with  solid 
state  VFO,  751  AC  power  supply  and  EV  719 
mike— $250.  WB6RSV,  937  E.  Glenoaks  Blvd., 
Glendale,  Calif.  91207, 


HAM-JAMBOREE"    at    WRL    May     20th,     1967,    8 

AM  to  5  PM,  CDT  Manufacturers  displaying  in- 
clude Swant  Galaxy,  Gonset.  Waters,  Collins,  Na- 
tional, and  more.  Prizes  include  at  least  three 
transceivers,  (ie,  Swan  500,  Gonset  GSB6,  NC200, 
etch  plus  many  more.  No  cost  involved.  Special 
prices  on  many  items.  Visit  WRL  at  3415  W, 
Broadway  St.,  Council  BlulTs,   Iowa. 


RME  6900  SSB  receiver,  $140.  HQ-110,  $05.  Modified 
BC-34S  with  supply,  $45.  Good  condition.  John  W. 
Thompson,  K5LYC,  104  Dana  Road.  Natchez,  Miss. 
39120. 


G&G  CATALOG! 


24  Pages  -  the  BEST  in  Military  Electronic 
Gear.  SEND  NOW  FOR  YOUR  COPY* 

Pltait  include  25c    R*lunded  with  f irit  order 


SCR-274-N,  ARC-5  COMMAND  SET 

Freq.  Exc. 

Range                                Type  Used 

RECEIVERS,    Complete    with  Tubes 

190-550    Kc.                    BC-453  $18.95 

3-K     Mc.                           BC-454  $16.50 

6-9.1      Mc.                       BC-155  $14.95 

1,5-3  Mc,                           R-25  — 
TRANSMITTERS,   Complete  with  Tubes 

4-5,3   Mc.                           BC-457  $  6.95 

5.3-7   Mc.                          BC-45K  S  6.95 

7-9.1    Mc.                            BC-459  $17.95 

2.1-3   MC.                          TIB  — 

3-4    Mc.                              T-19  $10.50 
MODULATOR.    Complete   with   3   Tubes 

Voice                                BC-45f>  S  2.75 

Alt    Tom  mam  I    Bel  Accessories  In   Stock 


HQI 

BRAND 

NEW 

$23.50 
$21.50 
$19.95 
$2 1 .50 

$11.95 
$12,95 
$22.50 
$10.95 
$14.95 

$  4*95 


BRAND    NEW 
Exc.     Used     . . . 


TG-34A  CODE  KEYER 

in   Original    Carton 


■    r    ♦    »    r 


$24.50 


*     ■     V     ¥ 


J8.95 


FAMOUS  BC-645  TRANSCEIVER 

15    Tube*    4S5    to    500    MC 
Easily  adapted  for  2 -way  com  muni  cation, 
voice  or  code,  on  ham  band  420-450  mc, 
citizen    radio    460-470    mc.     fixed     md 
mobile    450-460    mc,     television    experi- 
mental  470-500    mc.    Now   covers   460   to 
490    mc.    With    Lubes,    leas    power   supply 
In    factory    carton.    Shlpuinif  wt.    25    lba. 
BRAND    NEW— OUR    LOW    PRICE 


$16.95 


G&G  RADIO  SUPPLY  COMPANY 

Telephone:  (212)  CO  7-4605 
77-R    Leonard  St.,    New  York,  NY.  10013 


HERE  IT  IS! 


26  SEMICONDUCTOR  CIRCUIT  117  .pup  hw^sror*,  8  ifKcoa  diodei  and  I  x«cr] 
6  STAGE  Wm  CAIN,  10*  NOISE  VIDEO  AMPLIFIES*  SELF-CONTAINED  ELEC- 
TRONIC REGULATED  POWER  SUPPLY  »  1  PIECE  PRINTED  GROUT  BOARD 
CONSTRUCTION  «  RF  (ch,  2-5}  or  VIDEO  OUTPUT 

KIT  CONTAINS  Anadliad  aluminum  tafemor,  printed  eitcoil  board,,  lens,  leni  mount, 
[etui  and  dtficcTmrt  coifs,  power  trail »f mm*rt  ffdittiilvij  r»si iiof s,  ccpaciion,  nmoil 
coiUj    iwirchci,    puts,    knots,    vidkon   rub?   socket,   coax   oulpuf  connjcfofj   diodes, 
hdtdwtt*,   wife     PLUS   OUR   LARCL,    EASY-TD-FOLLOW  CONSTRUCTION   PLANS. 

\n  aoditifln  la  ikij  Cattwa  we  liave  a  cwtnpldr  line  d  Tube  model  STARTER  end  MAJ0H  COMPONENTS 
i  <a  id*  <n  SI  S.95f   Fa  derailed  unto  on  all  <mJciJ*  PLUS,  black  & 


KITS  Hurl 

pE>i  or^e  &*»  3w-s    ATV  RESEARCH  s°  s«*»  c<*»  *«♦*».  &S7 1 1 


fc  fc»  pw  mktmattm  packed  TS66  catalog.   DON'T  BUY  UNTIL  Y 
ABLf  PRICES  wirti  wrw^etPiari1  Lo-  «wt  i  ft,*' «"»»■•»  ATV  ft 
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MAKE  MONEY 
BY  PHONE!! 

YES!  You  can  make  B I S 
MONEY  by  calling  us  collect 
— today !— if  you  have  any  of 
the  following  equipment.  We 
urgently  need  and  must  buy: 
TED  Radio  Transmitters,  RT-67  and  RT-68/GRC 
Transceivers,  PP-I09/GR  Power  Supply,  R-IIO/ 
GRC  Recvr,,  C-433  and  C-434/GRC  Controls, 
AN/URR-13  and  -35  Radio  Recvrs.,  AN/ARC- 
27,  -34(  -52  Transceivers,  PLUS  any  hi  quality 
military  or  commercial  TEST  EQUIPMENT.  We 
pay  the  most — fastest  I — with  a  smile  1  CALL 
TODAY! 

COLUMBIA  ELECTRONICS,  Dept.  7 

4365  West  Pico  Blvd..  Los  Angeles,  Calif.  90019 

Phone:   (213)  938-3731 


SWAN  3501s 

KWM-2  ., 

75S-I 


TRANSCEIVER     SALE 

"while    th&y    kisl" 

$395     NCX-5's,    Mark 

„™  795     HRO-6D    ,. 


II 


32S-1 


295     SW-120 
,*«—«,».»..*  375     NC-300 


^MA^AMU^dAH#IHBBAAAd+bi#tH 


_  225 
12S 
14? 


SWAN  500" s  NOW  — IN  — STOCK,  $495 

FRECK   RADIO   &  SUPPLY   CO.    INC. 

38   Biltmore   Avis.,    Aihaville,    NX.    28801.    Phon« 

704-254-0551.       Closed  Saturdays.       We  trade. 

T,  T.   Fr**k(   W4WL  Sandy  Jaeksim,    WN4AAL 


COLLINS  VFO's 

Units  are  less  Dial  Assembly  with  leads  ready  to 
install  in  your  equipment*  These  are  new  units  or 
like  new,  carefully  checked  and  satisfaction  guar- 
anteed. 

See  Schematic  and  pictures  in  Collins  Receiver 

Handbooks. 


Type 


Used  In 


Tuning  Rangu 


D  imeiisions 


PHfti 


70E-24  S5A-4  I  ii  -  to  2.W55  Mil/.    R  \  2%"  diam  M9 

70E-2H  KWS   I  2.75  Lo  -J.?:*  Mil  x  2Va*  diaio  $39 

7IIK-I     KWM-1  :Mi:»  to3.54ri  MHz  V*\V  x  2H  i  2%D         129 

Perms   cash,    full    refund   if   you   are   not   satisfied 
within  10  days. 

RICHARD   E    MANN 

430   Wilmot   Road,   Deerfield,    Illinois   6001 S 


FREE  ARCTURUS  CATALOG 


A  Trusted  Nome  in  Electronics  Since  T925 

Electronic   parts,  tubes.  Wholesale. 
Thousands  of  items.   Unbeatable  prices. 

ARCTURUS  ELECTRONICS  CO. 

502   -  22nd   St.,    Union   City,    N.   J.   07087 


Special  Purchase - 


COPPER  CLAD  LAMINATES 


VHF  &  UHF  Circuitry 
610  Epoxy  Glass 
1  oz.  copper,  1  side  «ro  bu>**«i  *oi* 

Plil  Ouuitrtj    3/«4"     1/16'       5/64"     3/3?   -|/l" 


1     9    i  12" 

N/A 

$3.00 

S3. 50 

$4.00 

$5.50 

2  r*r 

N/A 

3.00 

3. 50 

4.00 

5.50 

4    4'/2"*6" 

2.50 

3.00 

3,50 

4.00 

5,50 

6    3"i4ya" 

2. SO 

3.00 

3.50 

i 

4.00 

5.50 

General  Purpose 
XXXP 

1  oz.  copper,  1  side 

tot  Quantify      1/16" 


2    9"  i  12" 

$1.50 

4     fi"!^ 

1,50 

8    4      '16" 

LS0 

12  r*4',v* 

1.50 

Posta£e  prepaid.  Every  order  unconditionally  guaranteed. 

Limit,  5  packages  per  order  '  enclose  cash  or  M  (1  <  No  sales  to  dial&rs, 


2614  Lake  Shore  Or 


RIO 


LaCrosse  1,  Wis.  54601 


PROFESSIONAL  KIT  BUILDERS— All  kits  pro- 
fessionally assembled.  Heathkit,  Knightkit,  Eico, 
etc.  Also  any  special  circuits  constructed,  Write 
for  details.  Kitco,  143  Highgate  Street,  Needham. 
Mass.  02192, 


CRYSTAL  FILTERS— 10,7  MC  center  ireq  ,  40  KC 
Bandwidth,  six  section,  Herm.  sealed.  Ideal  for 
VHP,  Have  several.  $3*00  ea.  p.p,  USA— W6MGI, 
1736  Ridgeview  Dr.t  San  Diego,  Calif.  92105. 


MARAUDER;  2B,  2BQ  Be  Calibrator— Package  $360 
or  separate  §200  each.  W5LVQ,  608  E,  Warner, 
Guthrie,  Oklahoma  73044. 


SOMERSET  COUNTY  MANIFEST  is  being  held  at 
the  Green  Gables,  Jennerstownt  Pa.  on  June  18th. 
Come  on  out  and  join  the  fun— door  prizes  and 
awards  Write  to  Harold  P  Showman  W3PVG, 
339  W.  Garret  Street,  Somerset,  Pa.  15501  for  more 
details. 


NEW  R-4A  with  matching  MS-4  Speaker, 
Motorola  FM  Gear:  L-43GGB  Base  Station  $169. 
41V  Transistor  Powered  12vdc  Mobile  $119.  Both 
Dual  Channel  complete  with  all  accessories,  an- 
tennas, and  manuals,  Crystals:  Transmit  146,28, 
146.34,  146.88,  146.94  MHz,  Receiver  146.88,  146.94 
MHz.  30D  High  Band  transmitter,  receiver,  12vdc 
mobile  $45.  BC-652A.  built  in  ac  power  supply,  ex- 
cellent working  condition  $24  Paul  Katz,  WSNTQ, 
Box  17,  4361  Wheeler  Ave,,  Houston,  Texas  77004. 

WANTED:  Pierson  KE-S3  receiver.  Clean,  William 
McCleneshan  WA6VRB.  22045  Celes  Street,  Wood* 
land   Hills.   California, 

■■ ■= 1 — ^ — i — 

GOING  LOW-BAND.  Sell  Swan  250  with  Turner 
454X  and  VOX.  Swan  Mark  VI  2  kW  linear  and 
HI-PAR    six    element    beam.    All    above    excellent 

and  75%  of  list  price.  WA9RDT,  Btry  D,  1st  Ms! 
Bn,  62d  Arty,   Grafton,   111.   62037 

MINE    DETECTORS   wanted.   AN/PRS-6   or   later; 

any  condition  or  parts  or  manuals.  Box  737,  Cape 
Canaveral,  Florida, 

YOUR  CALL  LETTERS:  "3  Inch  Silver  Reflective" 
and  Heavy  Clear  Plastic  Standard;  S3.95  post  paid 
C.    B,    Plastic    Products,    Route    3,    Grand    Ledge, 
Mich.  4R837. 


HAM-TV.  Vid  icons,  RCA  7735 A,  $15.00;  GEC  7325— 
test— $7.00;  Toshiba  7038,  like  new,  $35.00;  MC" 
mount  lens — f,  1.9,  $25.00;  TV  camera — complete 
$175.00;  15.75  kc  crystal,  $14.00;  Eimac  sockets  for 
4X250B  tubes— $3.50;  new  Amperex  5849  with 
socket— $9.00.  WB2GKF,  Stan  Nazimek,  506  Mt. 
Prospect  Ave,,  Clifton,  New  Jersey  07012. 


WANTED:  TEST  EQUIPMENT,  laboratory  quality 
such  as  Hewlett-Packard,  General  Radio,  Tek- 
tronix, etc.  Electronicraft,  Box  13,  Binghamton, 
N,  Y,  13902,  Phone:  (607)  724-5785. 


SOUTHERN  NEVADA  AMATEUR  RADIO 
CLUB  thanks  participants  and  exhibitors  who 
made  "SARCO",  the  "FUN-CONVENTION",  such 
a  success  in  1967.  Stellar  Industries,  E  G  &  G, 
Southern  California  Edison  Company,  Brad 
Thompson  Industries,  Mission  Ham  Supplies,  Cali- 
fornia Highway  Patrol,  Henry  Radio,  Trisato  Tow- 
ers, Weatherbie  Electronics  Center,  Swan,  Tri-Ex 
Towers,  Collins,  Hailicrafters,  Superior  Engrav- 
ing, Hy-Gain,  Radio  Products,  Linear  Systems, 
Hotel  Sahara,  MARS,  Raytheon,  United  States 
Airforce.  WCARS-7255.  W7SAI,  "SAROC"  1968 
"FUN-CONVENTION"  will  be  centered  in  the 
heart  of  the  entertainment  capital  of  the  world 
at  Hotel  Sahara,  Las  Vegas,  Nevada,  January  4-7, 
QSP,  QSL-card,  ZIP  and  telephone  number  for 
details  to  Southern  Nevada  Amateur  Radio  Club, 
Box  73.   Boulder   City,    Nevada  8900 


HAMMARLUND  SUPER  PRO -404  receiver:  a  nine- 
teen tube  monster  with  crystal  filter,  in  excep- 
tionally fine  condition,  for  only  $140.  WA3EQF, 
5112  Woodbine  Ave,,  Philadelphia,  Pa.  19131. 

HEATH  KIT  MOHAWK  RECEIVER  SALE.  Includes 

matching  speaker,  manuals.  Will  deliver  100  miles. 
Best  offer  over  $150.  Richard  McCaffrey,  410  Whal- 
ley  Av.,  New  Haven,   Conn.  06511. 

CE  20A,  45S  V.F.O,,  QT-1,  LA-1  GIXDBE  LINEAR, 
DRAKE  2A,  2AQ>  2 AC  &  T-R  SWITCH  GOOD 
CONDITION.  MANUALS.  $250.00  or  best  offer. 
K5YZK,  113  North  Penn,,  Druniright,  Oklahoma. 

HR-10  with  crystal  calibrator  and  encased  speak- 
er. Good  electrical  and  physical  condition.  Best 
offer  plus  50%  of  postage,  WA1EUH,  85  Arlington 
Street,  Manchester,  N.H.  03104. 


SAC  Rl  PICE— Eico  753  Transceiver  with  Ac/dc 
Supplies.  Mint  condition—steal  at  $195.00,  Deliver 
within  100  mile  radius.  WASOWL,  Ned  Sebring, 
1083  N.  Ball,  Owosso,  Mich.  48867. 

MUST  SELL  SX-101A  $190.  and  HT-37  $215,  or 
both  for  $375,  Equipment  now  in  operation.  Pre- 
fer pick  up  only.  Contact  me  all  day  Thurs.  or 
Friday  at  201-391-6450.  Mike  Tarnowsky,  WB2YJS, 
24  Middletown  Road,  Montvale,  N.J.  07645. 


:,  A,P.  N.J.  07712— Offers  PLG7  Tech.  Data, 
description,  price  list,  quality  engineered  antenna 
systems,  Feed-Thru  Rotators,  ^Baluns",  Mono- 
Poles,  5  Band  I-V.  Kits. 

ROCHESTER,  INLY,  is  Headquarters  for  Western 
New  York  Hamfest,  Saturday,  May  13.  Top  pro- 
gramming plus  huge  <fnea"  market.  For  more  in- 
formation write:  Rochester  Amateur  Radio  Assn., 
P.O.  Box  1388,  Rochester,  N.Y.  14603. 


EAST  COAST  Spring  VHF  Conference  will  be 
held  in  conjunction  with  Western  New  York 
Hamfest,  Rochester,  N.  Y+,  May  13.  Full  day  of 
VHF  programming,  For  more  information  write: 
Rochester  Amateur  Radio  Assn.,  P.O.  Box  1388, 
Rochester,  N>Y,  14603. 


201  linear  with  bias  supply  $200.00,  HW  12T 
power  Supply,  mike  &  Speaker  $115.00  A.  H. 
Knotts,  409  E.  Biuemont  St.,  Grafton,  W.  Va.  26354. 

GLASS-EPOXY  COPPER  CLAD  BOARDS  only 
20tf  for  3 M*  x  4  or  75^  f or  7  x  S  inch,  1/32"  thick. 
Specify  single  or  double  clad.  Postage  paid  on 
orders  over  $1.  G.  W.  Beene,  1242  Coleman,  Green- 
ville, Texas  75401. 

HAMFEST.  The  7th  Annual  Streator  Radio  Club 
Pre  Starved  Rock  Hamfest  Dinner  will  be  held 
June  3  at  7:00  PM  at  the  Grove  Supper  Club, 
Tickets  $3.50  per  person.  Reservations  must  be  in 
by  May  21,  1967.  Write  to  Thomas  Blakemore,  605 
W.  Stanton  Street,  Streator,  Illinois  61364  for 
further   information. 


KWM-2  with  rejection  tuning  and  AC  supply 
$750;  TR-4  with  unused  DC -3  and  homebrew  AC 
supply,  $550.  Going  "S-Line."  WA2LIM.  212-428- 
6133.  

WANT:  R278/GR,  or  R278B/GR:  Also  R391  receiv- 
ers. Thompson,  5  Palmer,  Gorham,  N.H- 

1 -  

WANTED:  Tubes,  transistors,  lab  instruments,  test 
equipment,  panel  meters,  military  &  commercial 
communications  equipment  and  parts.  Bernard 
Goldstein,  Box  257,  Canal  Station,  New  York, 
N\  Y,   10013. 

FREE  CATALOG— Loads  of  Electronic  Bargains, 
R.W,  Electronics,  Inc.,  2244  South  Michigan  Ave- 
nue, Chicago,  Illinois  60616. 


Variable  Voltage  Transformer  from  unused  Military 
equipment.  Just  the  thing  for  your  Linear.  Variable 
from  0-130  volts  good  for  22.5  amps.  Input  of 
115  V  50/60  cycle.  $28.00  each 

40  AMP  SILICON   DIODES 


PJV 

40  amp 

240 

amp 

PIV 

40 

amp 

240  amp 

50 

$   ,80 

4.00 

600 

2.75 

10.00 

100 

1.00 

5t00 

700 

3.00 

11.00 

200 

1.50 

6.00 

800 

3.40 

12.00 

300 

1.75 

7.00 

900 

3.80 

14.00 

400 

2.00 

8.00 

1000 

4.20 

16.00 

500 

2.40 

9.00 

Higher 

on  req 

uest    pur 

Computor  qus 

New  boxed.  1 
240  Amp   100 

ility 
PJV 

3M    mi 
1800'. 
silicon 

i  gnetic 
diodes, 

tape. 

$7.50 
$4.00 

29  VOLT  50  AMP  DC   REGULATED 

Operate  on  115  volt  60  cycle  input  with  output  of 
29  volts  DC  50  amps  filtered  and  regulated.  Solid 
state  components  with  standard  19  Inch  rack 
panel  mounting.  Excellent  condition.  Shipping 
wgt.   175    lbs,  $75.00 

29  VOLTS   DC   35   AMPS   REGULATED 

Same  type  power  supply  as  above  with  lesser  out- 
put of  35  amps.  $65,00 

1600   VOLTS   DC   1.8  AMPS   REGULATED 

Solid  state  circuitry,  115  volt  60  cycle  input,  rack 
panel  mounting,  filtered  with  0,5%  ripple.  Only  a 
few  of  these  on  hand.  Shipping  wgt,  175  lbs,  $75.00 

1.5  AMP   MIDGET  SILICON   DIODES 

1000    PIV   50?   each    12   for  $5.00 

GEIGER  COUNTER  CHASSIS  assembly,  fully  wired, 
transistor  power  supply  operated  from  9  volts, 
with  100  microamp  meter.  Less  geiger  tube.  With 
schematic.  $4.00  each 

LIGHT  ACTIVATED   SCR   (LASCR) 

Function  of  an  SCR  triggered  by  light  thru  the 
glass  window  top  of  the  TO-18  unit.  Various  ap- 
plications in  tape  readers,  character  recognition, 
logic  circuitry,  relay  replacement  night  lighter 
brain.  Offered  at  a  fraction  of  list  price  .  ,  .  only 
small    quantity   available. 

25  PIV 

50 
75 
100 
150 

New  Summer  catalog  hot-off-the-press.  We  keep 
no  mailing  lists.  Send  25<»  for  the  best  80  page 
catalog  we  have  ever  printed.  More  bargains  than 
ever  before.  All   material   FOB   Lynn. 

ESHNA 

19  ALLERTON   ST.,   LYNN,   MASS.  01904 


$   .75 

200 

$2.30 

1,00 

300 

2.70 
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400 

3.20 

1.60 

500 

4,00 

2.00 

Under  25   V 
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TUNAVERTERS!! 

160  to  2  Meters  for 
HF  &  VHF  AM-SSB-CW- 
FM  Marine,  SW,  and 
Police!  Tunable  RF  eon- 
ver+ers. 

Formal!  auto  and  home 
radfosl  Transistor  &  6-1 
tuning! 

(See   Complete    listing    In   Apr.   *67   73    ad,    page    107.) 

Dept.  75p  Woodsboro,  Texas  78393 

HERBERT  SALCH   &  CO. 


oscillator/monitor 

•  a  sensitive  broadband  RF  detector 
gives  audible  tone  signal  in  the 
presence  Of  any  HF  field  from  lOmw 
to  1  lew  and  lOOkc  to  lOOOmc 

•  a  CW  monitor  with  positive  '  RF1 
switch  uses  only  S1' pickup  antenna 
and  NO  connection  to  rig  or  key 

•  a  code  practice  oscillator  with 
adjustable  tone  &  built  in  speaker 

•  high  gain  4  transistor  circuit 
powered  by  long  life  A  A  pence!  I 

•  l&gauge  aluminum  cabinet  in 
white  &  black  epoxy  finish,  3  1/2  " 
by  2  3/8  "  by  1  V4  "  weight  3  ounces 

•  100%  US  made  and  guaranteed 

the  James  research  company 
n  schermerhorn  stv  Brooklyn  n.y.  11201 


]095{batttncl) 

I  J—  ppd  usa  &.can 
send  cert  ck  or  m,a, 
ny  res  add  5%  tax 


You  won't  be  able  to  put  it  down! 

We  should  give  fair  warning  to  those  who  order 
this  new  book  from  the  Radio  Society  of  Great 
Britain*  Once  you  pick  it  up,  you  won't  be  able 
to  eat,  sleep,  talk  or  watch  TV  until  you've  read 
ft  all.  It's  a  fascinating,  densely-packed,  100- 
page  book  full  of  every  imaginable  practical  cir- 
cuit for  ham  radio.  Hundreds  of  circuits  and  Ideas 
are  discussed,  and  each  one  Is  useful  to  hams. 
Here  are  the  chapters:  semiconductors,  compo- 
nents and  construction,  receiver  topics,  oscillators, 
transmitter  topics,  audio  and  modulation,  power 
supplies,  aerials  and  electrical  interference,  trou- 
bleshooting and  test  equipment.  Once  you've  di- 
gested this  book  thoroughly,  you  won't  be  able  to 
build   or    modify    any   gear   without   consulting    it. 

$1.50 

Technical  Topics  for  the  Radio  Amateur 


by  Pat  Hawker  G3VA 


Order  from 


13  Magazine,  Peterborough,  N.H.  03458 
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su 

CANAL    ZONE 

26 

a 

14 

14 

11 

14 

14 

14 

JL 

21 

21A 

:- 

E N  G  LAND 

M 

7A 

7A 

7 

7 

r 

7 

14 

14 

14 

M 

14 

HAWAII 

2LA 

28 

21A 

SI 

11 

14 

14 

14 

M 

21 

21 

21A   ! 

INI 

14 

14 

14 

14 

U 

7B 

■;  B 

7B 

It 

14 

L4 

14 

JAPAN 

!4 

14  A 

MA 

14 

14 

14 

7 

L4 

U 

M 

14 

14 

MEXICO 

14 

14 

14 

7A 

. 

i 

ti 

11 

11 

Li 

u 

PHILIPPINES 

H 

fit 

14  A 

14 

14 

l 

IT 

1 

U 

M 

14 

14 

14 

PUERTO    RICO 

aiA 

21 

14 

14 

14 

14 

14 

14 

14 

21 

£1 

21 A 

SOUTH    AFRICA 

ll 

7B 

7 

7A 

70 

"h 

M 

14 

L4 

14 

14  A 

MA 

U.    B.    S.    R. 

■l 

14 

U 

L<; 

i 

■ 

t 

U 

Li 

14 

:c, 

L-l 

EAST    COAST 

■_!    I 

£1 

L-L 

N 

| 

14 

14 

L4 

14 

H 

21 

*  Very  difficult  circuit  this  hour. 

*  Next  higher  frequency  may  be  useful  this  hour. 
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M  ica     Condsr     -006 @ 2500V ......... » .4/$ f 

Snooperscope    Tub*    2"    $5P *.-2/$S 

Minni-Fan    6   or    l2Vac/G0   Cys   $2(fr    3/$5 

4X150   Ceramic   Uktal   $1.250) ,.4/2 

Lin*  FHtif  2GOAmp/|30VAC  $5#,..5/$20 
OC  3V?"  M»Ur/RD/800Ma  $4fl&p...2/$7 
DC  21/2*  Meter/RD/30VDC  $3Jfi,...2/$5 
DC    4"..     Meter/RD/lMa/$5@ 2/$9 

Socket  Ceramic    1625  Tube 4/$l.    I0/S2 

Socket    Ceramic    4X.50/Loktal    4/$2 

Wanted  304TL  -  Top  $$  Paid!! 
2.5M  H  Pi  Wound  50OMa  Choke.  .3  for  $1 
Knob  Spin-Crank  BC348  $1  @t .  .3  for. $2 
MiniFan  0  or  12  VAC  $1 .500..  -4  for  $5 
Beam  Indicator  Setsyns  24VAC,  ,2  for  $10 
Precision    TL147    Feeler    Relay    Gape.  .,$1 

Fuse     250Ma/3AG 50  for  $1,  300/$2 

XMTTG  Mica  Condsr  ,006@  2.5Kv..2/$i 
W.e.    Polar    Relay    #255A/$5@>,.  .2  for  $9 

W.E.    Socket   for   #255A    Relay $2.50 

Turoida    &3Mtty    New    Pckq    $1  Ccb fl/$5 

6.3VCT  <£}  I5.5A  &  6.3VCT  @  2A  $5  @, 
200  KC  Freq  Std  Xtals  $2®,..2/$3,  5/$5 
Printed  Ckt  Bd   New   Blank  9x12"  $l@ 


Klixon  5A   Reset  Ckt  Breaker  $l@     IO/$5 

LFne     Frlter     4.5A@H5VAC 5  for  SI 

Line    Filter   5A/CSH25VAG 3  for  SJ 

866A     Xfmr     2.5V/JDA/IOKv/lnsl $2 

Choke      4HY/0.5A/27fi$3@ 4/$I0 

Stevens    Precrsfon    Choppers    $2@ 3/$5 

Heli pots     Mulli     Ten-Turn  @ . . .  $5 

Hell  pot     Dials     $4  @ , 3/$IO 

25uOV@IOMa    &    FN    $2@, 3/$5 

IIOOVCT    @   300Map   6V   8A,   5V    @   3A  & 

125V   Bras  abt   I200VDC  S5@ '..4/915 

2,5V@2A      $1  @, 3  for  $2 

6.3V     @     I A    fl.50@T....... 4  for  $5 

"Braining"    6*    Parallel    Rule    @, $l 

PL259A  &  S0239  CO-AX   MSlF   Prs,.3/2$ 
Phone    Patch    Xfmrs    Asstd 3/$l 


Insltd     Binding     Posts 20/$l 

Sun-CelU    Selenium    Asstd.  . ., 6/fl 

,0J     Mica    600WV    Conds. ....*. G/$| 

.001    to    .006    Mica/l200WV    Cdsr 4/$l 


11 


TAB 


99 


"TAB"    •    SILICON    ONE    AMP    DIODES 
Factory    Tested    &    Guaranteed 


P  i  v/  R  m  s 

50/35 

.05 

Piv/Rms 

100/70 

.07 

Piv/Rms 

200/140 

JO 

Piv/Rms 

300/210 

.12 

400/280 
.14 

600/420 
.21 

300/560 
.30 

900/630 
.40 

1 000/700 
.50 

J 100/770 
,70 

. 700/ 1 200 
1.20 

2400/ ioao 

2,00 

*AU    Tests    AO  £  DC  <§  Fwd  &  Load  I 


1700     Pi  v/ 1200     Rms$)750Ma..JO/$lO 
2400     Piv/1680     Rmsf^75QMa..    6/SII 


SILICON 


POWER     DIODES    STUDS 
&   P,F.** 


D.  C, 

Amps 

3 

12 

18 

45 

160 

240 


SOPiv 

35Rms 

.10 

.25 

,20 

.80 

1.60 

3.75 


D,  C. 

Amps 

3 

12 

18 

45 

160 

240 


400PW 

280Rms 

.40 

1.20 

1.50 

2.25 

S.75 

14.40 


lOOPlv 

70Rms 

,15 

.50 

.30 

1.20 

2.90 

4.75 


eoopiv 

420Rms 

.50 

1.50 

Query 

2,70 

S.75 

19.30 


200  Pi  v 

300Piv 

l40Rms 

2iORms 

.22 

.33 

-75 

.90 

.75 

LOO 

L40 

1.90 

3.50 

4.60 

7J5 

10.45 

700Piv 

flOOPlv 

490Rms 

GSORms 

.60 

.85 

1.75 

2.50 

Query 

Query 

3.15 

4.00 

Query 

Query 

23.40 

Query 

We  Buy!     We  SeUI     We  Trad*! — 


"TAB" 


TERMS:     Money    Back 

Guarantee  I  Dur  23rd 
Year.  $5  Min.  Order 
F»0*B.,     N,     Y,     G. 

fit    ML   Liberty  St,    N.Y.C,    10006,    N.Y. 
Phone   732-0245 

Send  25c  for  Catalog 
PHONE  732-6245 

*    TRANSISTORS  *  SGITS  *   ZENERSHI 


Full   Leads    Factory    Tested   £    Qtdt 
PNP  1 50  Watt/ 1 5  Amp   HiPwr  T036  CASE 
2N44I,   442.    277.   278,    DS50I    Up  To 
50/VCBO     $L25@ 6  for  $5 

2N278,    443.    174,    Up  to   30V    $3®..,2/$l 
PNP  30  Watt/3A,   2NH5,    156,   235,  242 
254,   255.   256  257  30  (   392.   40c@     3  for  $  I 
PNP    2N670/300MW    35c@.    .. /. .  .5  for  $1 

2NI038/2N6FI(qH       Amp, 4/$  I 

PNP   25W/TO   2N538,   539,   540+ . .  .2  for  $1 
PWR    Finned    Heat   Sink    180    SQ".  .$1.50 

PWR    Finned    Sink    Equiv.    500    SQ" $5 

SILICON     PNP/T05    &    TOJ8    PCKG 
2N327A,    332   to   8,   474  to   9, 

lJ  "t  I    ■"'    hi  ■  Ju  V  /    r  ■   #*•*•**'■•   J  J^  -■    +"  *  '*•  *■•*■■♦■#•'*'  'if  'T* 

MICA    MTG    KIT   T036,    T03,    TOlO 

30c  @> .. 4/$l 

AN0DI2ED    TO    PWR    30c@> 4/$l 

ZENERS   I    Watt  6  to  200V,. $1  Each 

2ENERS    10   Watt   6  to    150V, ..  .$1 .25  Each 

STABISTOR    up   to    I    Watt 10  for  $1 

GLASS    DtODES   Equiv    I  N34A. .  .20  for  %t 


18  Amp  PWR   Pressfit  Diodes  to 

TOO    Piv 5for$l 

MICRO-MUSWITCH    35   Amp   AC/DC 
CASED    ALUM<Sh     5   for   $1 


SCR-SLTCON -CONTROL     RECTIFIERS! 


PRV 

7A 

25A 

PRV 

7A 

25A 

100 

Q 

Q 

500 

2.50 

3.75 

200 

Q 

Q 

600 

3.25 

4.25 

300 

i.eo 

2.25 

700 

4.00 

500 

400 

2.00 

2.90 

800 

4,75 

5.65 

UNTESTED    nSCR"   Up  to  25  Amps,  6/S2 
Glass    Diodes    JN34,    48,    60,    64... 20  for  $  I 


2    RCA   2N408   &   2/IN2326   Ckt   Bds 
IN  2326     Can     Unsolder 4/$! 


DISCAP    .002    Mfd@6KV Bfor$l 

D ISCAP     @      I KV 10  for  SI 

DISCAP   Asstmnt  up  to  6KV 20  for  J I 

6   or    I2VAC    Minifan    &    Blade    .  ..$J 

Bandswth     Ceramic    500W     2P/6Pos..$3^ 

5Hy-400Ma    Choke    $4@, ...2/$5 

6Hy-500Ma      $5/@ 2/$6 

250Mfd  @  450  WV  Lectlytic  4/SSB  $3@ 
Cndsr  Oil  lOMfd  %  600  $<p,..4/$3,  l2/$5 
Cndsr  Oil  BMfdfft  1500V  §4®, .  .5  for  $10 
880  Vet  @  735Ma  for  SSB  $l2@r.12/$22 
480    Vct@40Ma    &    6,3@I.5A    CSD.,$I.50 

tO    Vct@"5A    &  7.5    Vct@    $5@, 2/$9 

Wanted  Transistors,  Zsntrs,  Diodes! 


EFJ 

#124^113 


NEW    ARRIVALS— PRICED    RIGHT 

1450  pf.  screen  by- pass,  for  4X-150 
s&ries  tubes.  See  April  1067  73.  for 
tubes   &   sockets.    NEW. 

CO-AX    RELAYS 

SFDT,  12  v  DC  coil-  Good  for  100w 


$2.25    ea. 


ALLIED     at   2   meter.   Made   for  MOTOROLA 

CONTROL  Hi-Band  2  way,  inside  transmitter. 

RAX     16    Solder  terminal,   for  transmit,  takes 

PL-259     for     antenna     &     receive, 

Brand    New.    4/$l4.00. 


$3.75    ea. 


$4.50 
w/2    PL-259 


PEC 

6390-1 


$3.00   ea. 

4/$ 1 1.00 
$5.00  set 
$4.50    set 


SPDT.  6v  DC  coil.  250w  to  250 
MC,  lOuw  to  1000  MC,  SWR  at 
1000  MC  1.3:1.  {Goo4-huM},  Takes 
two  special  connectors,  and  one  UG- 
88/ U.  BNC  type,  NEW. 
With  NEW  UG-SS/U  and  two  spe- 
cial   connectors. 

With    NEW    UG-8S/TT,    and   2    spe- 
cials   on    8    ft.     RG59/U. 

TOP   HAT  SILICON    DIDOES— BRAND    NEW 

Prime   material,    not   rejects,    or    retested    seconds.    80(1    lJlv. 

750    ma.    Westing  house 79e    each,    4/S3.00 

500  PIV,  500  ma.  T.I.  (Had  private  brand  name,  and  stock 
#      which    are    erased),     FULLY     GUARANTEED     39c     ea, 

4/$  1. 50 

50   PIV,   750   ma*    GE,   on   switch   assembly.    29c   ea.   4/$JJ0 

FILAMENT  TRANSFORMERS 

All  primaries.  115v.  60  cycle.  All  are  BRAND  NEW.  Two 
24v  @  50  ma;  two  6.3?  @  1A,  Open  frame,  wire  leads  2% 
x   2^    s   2lAf\    (2   LBS)..... $1.50   ea;  4   for   $5.50 


Two   6,3 ?    @    ^A:   one   0.3v    @    3A. 
leads,   2%    x  2^4   x  2%".    (2  I*BS>- 

12.6V    CT    @     >35A. 
(1    lb.)     


Double   half 
.$1.00 


shell,    wire 
ea.;  4/3,75 


Sadde    mount,    wire 


leads.    2*l^il^'\ 
..79*    ea.:    4/$3.00 
HAMFEST   SCHEDULE 

ril    be  at   De  K&Ib,    111.   May  7;   Rochester,    N.Y.   May   13; 
Pittsburgh.   Pa.   May  21:  Starved  Rock,  Ottawa,  III.  June  4. 

All  orders,  except  In  emergency,  or  I'm  at  a  hamrest, 
shipped  same  day  received.  Fot  the  "GOODIE' '  sheet,  send 
self-addressedr  stamped  envelope — PLEASE,  PLEASE  include 
sufficient  for  postage,  any  excess  returned  with  order.  I 
carry  private  (Travelers)  parcel  post  Insurance  for  domestic 
parcel  post.  For  items  too  hea^y,  or  too  largo  for  parcel 
post,  I  suggest  bus  parcel  express.  Please  advise  name  of 
bus  line,   and  city,  where  you  can  pick  up-  the  shipment. 

B  C  Electronics 

Telephone  312  CAIumet  5-223 5 
2333   $«    Michigan  Avenue       Chicago,    lllinoli  60616 


1967  CATALOG 
OF  BARGAINS 


FREE 


Everything  in  equip- 
ment and  accessories 
for  HAMS  and  CBers 
at  World  Radio  Lab's 
Amazing  Low  Prices! 

Anything  in  the 
book  on  easy 
credit  terms, 
TOO! 


World  Radio  Laboratories 

3415  West  Broadway 

Council  Bluffs,  Iowa  51501        Dept.  73-I6Q 

Gentlemen: 

Please  rush  me  your  Free  1967  Catalog. 

Name 


«    i. 


B    Address. 

J    City 

■»■■■ 


State 


Zip 


LIBERTY  ELECTRONICS  WANTS  TO 


FOR  CASH 


Eleotron  tubes  and 
semiconductors 

Most  any  type  or  quantity 

Receiving,  transmitting,  special 

purpose,  magnetrons,  klystrons 

We  will  make  you  an  immediate 

offer  in  cash. 

Special  sale 

HP-200BR  audio 
oscillator  $66 


Surplus  communication  and  test  equipment 

AN/GRC-3,  4,  5,  6, 1,  8,  10,  19,  26,  27,  46,  VRC-12 

AN/PR C -8,  9,  10,  25 

Test  equipment  with  ARM,  SG,  URM,  UPM,  USM,  and  TS  prefixes 

Communications:  AN/TRC-1,  24,  35,  36 

Receivers:  AH/APR-9, 13, 14,  R-388A,  R-2T4,  R-39QA,  R-391,  etc 

Indicators:  10-250,  251,  387,  257 A,  ate. 

Aircraft:  AN/ARC-27,  34,  38,  44,  52,  55,  67,  73,  84 

AN/ARH-14,  69,  67,  78 
AH/APS-42,  81 
AN/APN-1,  AN/CPN-2A 

Also:  Tektronix,  Hewlett  Packard,  Boonton,  and  General  Radio 
equipment,  etc 


Liberty  Electronics, 


548  Broadway,  New  York,  New  York  10012,  Phone  212-925-6000 


ALL  KINDS 

WON'T  RUST 

NO  GUYS 

TILT  OVER  -  CRANK  UP 

Writ©  Postcard 

GATEWAY  TOWER  CO. 

7530  Big  Bend 
St.  Louis,  Missouri  63119 

IIIIIIIIIIIII1III II II II II II II I1IIIIIL£ 

Master  Code  E 

the  sure  and  easy  way    E 

TELEPLEX   METHOD   Code   In-  E 

struction    gives    you    training  ~ 

Hi  of  mokes  you  proud  of  your  ™ 

accomplishment.  The  greatest  Z 

pleasure    derived     from    any  ~ 

nobby  is  an  exhibition  of  your  ~ 

Shaky   speeds  of  a  few  words   per  minute  ~ 

may    be   gained    in    most    any    haphazard,    hit-or-  H 

miss    system.    Professional    skill    will    be    gained  ™ 

only   from   professional    training.    Brochure   7-5    is  ™ 

E    fre« — it  gives  you  the  facts.  ~ 

|  TELEPLEX  COMPANY  | 

E     739   Kaxmir  Court,   Modesto.  Cal.  95351     E 

n  inn  mi  111 ti 1 1 1 11 1 it 1 1 1 ti mi ii it ii ii ii inirE 
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INDEX   TO    ADVERTISERS 


All tronics- Howard,    MS 

A  in  licit,    68 

American    Crystal,    96 

Amrad    Electronic.    06 

A,    R.    C.    Sales,    I  IB 

A  re  turns     Electronics,     124 
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Cleveland     Institute,    45 
Columbia    Electronic*.    124 
Comdel,    Inc..    105 
CTK't   Barbd   Wire  Ant.   88 
Cubes   Co..    19 
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Kirk   Electron  lea.   25 

Lowispaul    Electronics,     1 14 
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THE  NW 


GALAXY 


MARK  2 


5  BAND  TRANSCEIVER  SSSifS 


STATION 


NOW -even  Beffer  ffcan  Ever/ 


Power 


New  Precise  Vernier 
Logging  Scale 

New  Soiid-State  VFO 

New  CW  Sidetone  Audio 

New  CW  Break- in  Option 

New  CW  Filter  Option 


YOU  CANT  MATCH  ALL  THESE  FEATURES 
ANYWHERE... AT  ANY  PRICE* 

Plus  all  the  great  features  that  put  the 
GALAXY  V  in  a  CLASS  by  ITSELF! 


•  Smallest  of  the  High-Pow- 
ered Transceivers.  (6"xl0!^" 
xll%"). 

•  Great  for  either  Mobile  or 
Fixed  Station.  No  compro- 
mise in  power. 

■  Hottest  Receiver  of  any 
Transceiver  —  Special  New 
Six-Crystal  lattice  filter. 


Complete  80-10  Meter  Cov- 
erage. 500  KG  on  all  bands, 
with  I  Megacycle  on  10  Me- 
te rs. 

Both  Upper  and  Lower  Se-> 

lectible  Sideband. 

Highest  Stability,  Drift  less 
than  100  CY  in  any  15  mill* 
ute  period  after  warmup. 


■  The  personal  drift  chart  of  every  Galaxy  that  comes 
off  outline  goes  with  the  unit  to  its  new  ownerl 


Write  for  free  Brochure,  complete  specs  on  the  GALAXY  V  MARK  2— 

GALAXY  ELECTRONICS 

"Pacesetter  in  AmateurfCommercial  Equipment  Design" 
10  South  34th  Street    •    Dept.  73-I7R  •    Council  Bluffs,  Iowa  51501 


Join  the  National 

200  club 


Own  the  most  versatile  5-bander  on  the  market 
...priced  even  lower  than  a  kit  rig! 

National's  new  200  is  fast  becoming  the  most  popular  5-bander  on  the  market  .  ,  *  and  it's 
no  wonder!  Here's  an  ideal  rig  for  mobile,  portable,  or  home  operation  .  .  •  the  fastest  way 
to  move  up  from  single  band  or  triband.  The  price?  .  .  *  an  amazingly  low  $3591  Perfor- 
mance? .  ,  m  here's  what  Jim  Fisk  WIDTY  said  in  a  recent  issue  of  a  noted  amateur  radio 
publication:  "When  National  came  out  with  their  new  model  200  transceiver  a  few 
months  ago  at  a  lower  cost  than  any  other  five  band  transceiver  on  the  market,  I  just 
couldn't  believe  that  it  would  perform  as  well  as  the  more  expensive  models.  But  — after 
using  it  for  several  weeks  in  chasing  DX.  1  find  that  they  have  done  a  superb  job  and  it 
performs  right  along  with  the  best  of  them,  The  sensitivity  is  fine,  the  selectivity  af- 
forded by  the  steep-sided  crystal  filter  is  excellent,  and  the  audio  reports,  if  I  am  to 
believe  the  fellows  on  the  other  end+  have  all  been  good*  Reports  of,  tremendous  audio 
quality/  *really  sounds  good/  and  'very  clean  and  crisp/  have  been  normal  reports  during 
the  time  I  have  had  the  200  on  the  air/' 

Feature  this  for  $359!  ■  Complete  coverage  of  the  80  through  10  meter  bands,  ■  200 
Watt  PEP  input  on  SSB,  plus  CW  and  AM.  ■  Separate  product  and  AM  detection  plus 
fast-attack  slow-release  AGC.  ■  Crystal-controlled  front  end  and  single  VFO  for  high 
stability,  and  identical  calibration  and  tuning  rate  on  all  bands,  ■  Crystal  lattice  filter 
for  high  sideband  suppression  on  transmit,  and  rejection  of  adjacent  QRM  on  receive 
plus  solid-state  balanced  modulator  for  "set-and-forget"  carrier 
suppression.  ■  Operation  from  new  low-cost  AC-200  supply  or 
from  NCX-A  or  mobile  power  supplies.  ■  ALC-  ■  45/1  planetary/ 
split  gear  tuning  drive.  ■  Automatic  carrier  insertion  in  AM  and 
€W  modes,  ■  Panel  meter  automatically  switched  to  S-units  on 
receive,  ■Universal  mobile  mount  included. 


ONLY 


?359l 


with  National's  full 
One-Year  Guarantee 


National  Radio  Company 

37  Washington  Street,  Melrose,  Massachusetts  02176 


